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Section A will be of Multiple Choice Questions (MCQs). Section B will contain questions whose answers are to be 
filled in as a Numerical Value. In Section B candidates have to attempt any five questions out of 10. 


As 


SECTION A (MULTIPLE CHOICE QUESTIONS) 


Which step is not involved in hydrometallurgical 
process? 

(a) Cu,S + 2Cu,O ———> 6Cu + SO, 

(b) CuFeS, + 21,50 ——> CusQ, + FeSO, + 2055 
(e) Cus, + Fe—+ Cu.+ FesO, 

(d) CuCO, + H,SO, ——?> CuSQ, + H,O + CO, 


The unit cell in a body centred cubic lattice is given 
in the figure. SO ppt o 
Each sphere has a radius ‘r | | 

and the cube has side ‘a. What 

fraction of the total cube N Ny 
volume is empty? 


8 a 8 mu? 
la) 1-7 (b) ==> 
a 3 a 
r y 2-400 
© 7 (d) 2-5 


Which of the following phrases are not correctly 

associated with Sy 1 reaction? 

I. Rearrangement is possible. 

II. Rate is affected by solvent polarity. 

III. The strength of the nucleophile is important in 
rate determining step. 

IV. The reactivity order is : tertiary > secondary > 
primary. 

V. Proceeds with complete inversion of configuration. 

Select the correct alternate from the following : 

(a) III, V only (b) II, UL V only 

(c) IV and V only (d) II only 


An organic liquid has an empirical formula C,H,,O. 
This liquid gives a pale yellow precipitate on 
warming with iodine in alkaline KI solution. The 
resulting salt upon acidification gives an acid which 
easily undergoes decarboxylation on mild heating. 
The structural formula of the organic liquid could be 
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(a) CH,COCH,CH,CH, 
OH 


| 
(b) H,C = CH — CH, — CH — CH, 
(c) H,CCH,CH,CH,CHO 


(d) CH,—CH,—C—CH,CH. 

The pair in which both species have the same 
magnetic moment (spin only value) is 

(a) [Cr(H,O),]**, [CoCl,]* 

(b) [Cr(H,0)5]*, [Fe(H,0)5]% 

(c) [Mn(H,0)5]*, [Cr(H,0),]™ 

(d) [CoCl,)]”, [Fe(H,O),]* 


Consider the following statements. 

(i) Lu(OH), is the least basic among hydroxides of 
lanthanides. 

(ii) Eu” is a good reducing agent in solution. 

(iii) Lanthanides have high densities. 

(iv) Ce** can act as a reducing agent in solution. 

Which of the above is/are true? 

(a) Only (i) and (iv) 

(b) Only (i), (ii) and (iii) 

(c) Only (iii) and (iv) 

(d) Only (iv) 

In the given conformation, if C, 

is rotated about C,—C, bond 

anticlockwise by an angle of 120° 

then the conformation obtained is 


(a) fully eclipsed conformation 4/ ~ 
(b) partially eclipsed conformation ¡CHz 
(c) gauche conformation 

(d) staggered conformation. 

Arrange the following ions in the order of decreasing 
X—O bond length, where X is the central atom. 


10. 


11. 


12. 


13. 


(a) TIOS, 80," + POS; SOS 
(b) SiO,*, PO,”, SO,”, CIO,” 
(c) SiO,*, PO,”, CIO,”, SO,” 
(d) 50,,50, POS CIO; 


Time taken for an electron to complete one 
revolution in the Bohr orbit of hydrogen atom is 


Am mr” nh 
a b 
(a) = (b) ean; 
nmr h 
(c) nth? (d) 27mr 


The order of root mean square velocity of H,, N,, 
O, and HBr at NTP is 

(a) H, > O, > N, > HBr 

(b) HBr > HB, > Os 2N; 

(€) Ha >.N, 2 O, >. BE 

(d) N; >0, > H, > HBr 


The disperse phase in colloidal iron(II) hydroxide 

and colloidal gold is positively and negatively charged 

respectively. Which of the following is not correct? 

(a) Magnesium chloride solution coagulates the gold 
sol more readily than iron(III) hydroxide sol. 

(b) Sodium sulphate solution causes coagulation in 
both sols. 

(c) Mixing of the sols has no effect. 

(d) Coagulation in both sols can be brought about 
by electrophoresis. 

20 gofa binary electrolyte (mol. wt. = 100) is dissolved 

in 500 g of water. The depression in freezing point of 

the solution is 0.74°C (K; = 1.86 K molality”). The 

degree of the ionisation of the electrolyte is 

(a) 0% (b) 100% (c) 75% (d) 50% 


Consider oxidation of the following alcohols : 


I. CH,=CHCH,OH > CH,=CHCHO 
I. (CH,),CoH 9 CH,C=CH, 


CH, 
III. CH,CH,OH “> CH,CO,H 


IV. CH,CH=CHCH, > CH,CO,H 


A, B, Cand D are different oxidising agents which 
are respectively 


A B C D 
(a) MnO, Cu/A H,CrO, KMn0O,/A 
(b) Cu/A MnO,  H,CrO, KMn0O,/A 
(c) MnO, Cu/A KMnO,/A H,CrO, 
(d) MnO, H,CrO, Cu/A KMnO, 


14. 


15. 


16. 


17. 


18. 


Nitrogen (I) oxide is produced by 

(I) thermal decomposition of ammonium nitrate 
(II) disproportionation of N,O, 

(III) thermal decomposition of ammonium nitrite 
(IV) interaction of hydroxylamine and nitrous acid 


(a) I, Il (b) IL IM 
(c) LIV (d) IL IV 
0.24 g of an organic compound gave 0.22 g CO, 


on complete combustion. If it contains 1.66% 
hydrogen, then the percentage of C and O will be 
(a) 12.5 and 36.6 (bD) 25 and 73.4 

(c) 25 and 36.6 (d) 25 and 80 


Consider the ground state configuration of these 
elements : 

P > [Hel2p” 

Q >  [Hej2p* 

R > [Ne]3p” 

S =>  [Ne]3p° 


The correct order of electron affinity is 

(a) P= OSRSS (b) O> R> PSS 

(c) R>Q>P>S (d) Os P> RS 
According to the reduction potentials in the table 


below, which statement is true under standard 
conditions? 


Reaction 


N” +2 — N 
(a) L** ions oxidize M metal. 
(b) M metal reduces N** ions. 


(c) Mis a better reducing agent than N. 


-0.76 


(d) M” ions are better oxidizing agents then L”* ions. 


Which of the following reagents used for the given 
synthesis ? 


O" 


(a) (i) C,H,Cl + AICI, (ii) HNO, + heat 
(iii) ZnCl,/HCl 

(b) (i) C,H,COCI + AICI, (ii) HNO, + heat 
(iii) ZnCl,/HCl 

(c) (i) HNO, + heat (ii) C,H,Cl + AICI, 
(iii) ZnCl,/HCl 

(d) (i) HNO, + heat (ii) C,H,COCI + AICI, 
(iii) ZnCl,/HCl 
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19. Among the following compound which one is both 
paramagnetic and coloured? 
(a) K,Cr,O, (b) (NH,),[TiCl,] 
(E) VOSO, (d) K,[Cu(CN),] 


20. Which of the following is an incorrect statement? 
(a) Non-ionic detergents are neutral. 


(b) The hydrophilic portion of a non-ionic detergent 
functions by a hydrogen bonding mechanism. 
(c) Cationic detergents have a positively charged 
water soluble portion. 
(d) LABS detergent are not biodegradable. 
SECTION B (NUMERICAL VALUE TYPE) — 


21. What is the concentration of aqueous ammonia 
solution prepared by dissolving 0.15 mole of 
CHCOO NH, in 1 LH, 

LK(CHyCOOH) = 1.8 x 10° = Kinn)! 

22. Volume of N, at NTP required to form a monolayer 
on the surface of iron catalyst is 8.15 mL/g of the 
adsorbent. What will be the surface area of the 
100 g adsorbent if each nitrogen molecule occupies 
16 x 10% m 

23. Water and chlorobenzene are immiscible liquids. 
Their mixture boils at 90 °C under a reduced 
pressure of 7.82 x 10° Pa. The vapour pressure of 
pure water at 90 °C is 7.03 x 10* Pa. On weight 
per cent basis, chlorobenzene in the distillate is 
equal to (mol. wt. of chlorobenzene is 112.5 g mol?) 


24. From the following data, the enthalpy change for 
the sublimation of ice at 223 K will be. 
(Given : mean heat capacity of ice = 2 J K` g 
mean heat capacity of H O) = 4.2 J K”? g”, mean 
heat capacity of HO = 1.85 J K` g”, enthalpy 
of fusion of ice at 0°C = 334 J g^, enthalpy of 
evaporation of water at 100°C = 2255 J g *) 

25. The dipole moment of HBr is 0.78 x 10 '° esu cm 
and interatomic spacing is 1.41 A. The % ionic 
character of HBr is 


26. In a reaction which is carried out at 400 K, 0.0001% 
of the total number of collisions are eftective. The 


=1 
H 


energy of activation of the reaction is 

27. The threshold wavelength of photoelectric effect 
of a metal is 230 nm. The kinetic energy of 
the photoelectron ejected from the surface by 
UV radiation emitted from the second longest 
wavelength for the downward transition of electron 


Q 
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in Lyman series of the atomic spectrum of hydrogen 
(R = 1.096 x 10’ m~’) will be | 

28. Equilibrium constant for the reaction in terms of 
log K is 
2Fe** + 3r => 2Fe™* + 1, 


Given, Fe** + e ——> Fe”: E° = 0.76 V 


La . | 
> let E —> ls E"=0,53 Y 
29. The amount of heat evolved when 500 cm? of 0.1 M 
HCl is mixed with 200 cm? of 0.2 M NaOH is 


30. Ina Dumas nitrogen estimation, 0.3 g of an organic 
compound gave 50 mL of nitrogen collected at 
300 K and 715 mm pressure. Calculate the 
percentage of nitrogen in the compound (vapour 
pressure of water at 300 K is 15 mm). 


SOLUTIONS 
l. (a) 


2. (a): Fraction of occupied space 


Occupied volume g sy? 


Total volume 3 ¿3 
| 3 
Fraction of empty space =1— Snr 
3 g 
3. (a) 
On 
4. (b): H,C = CH — CH, — CH — CH; + L orr 


o, 
| AS + 
CHI, + H,C= CH — ch, H => 


Yellow ppt. (A) Ja 
H,C=CH—CH, 


Acid (A) is P,y-unsaturated acid easily undergoes 
decarboxylation, due to the stabilization of 
carbanion. 


HH CH dey, ¿<> H,C —CH=CH, 


5. (b): [Cr(H,O)¿]* = Crt; 3d* = four unpaired electrons 
[Fe(H,O),]°* = Fe“ = 3d° ; four unpaired electrons 
Hence, both the species have same magnetic moment. 

6. (b): Ce** acts as a good oxidising agent. 


(c) 


a i 
8. (b): > 1 
Zine 07 So 
Bond order : -= 1.75 >= 1.5 
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10. 


11. 


12. 


13. 
14. 


15. 


O 


P Si 
_ / | “or = / | “o 
O O” O O” 
5 4 
Bond order : p —=] 


4 
Greater the bond order, shorter is the bond length. 
Hence, X — O bond length will decrease in the order : 
SiO; > PO; > 807 > CIO; 
(a): By Bohr's postulate, 

nh 
MWWF=ñR— Of v= 
2T 2Tmr 

No. of revolutions per second 


velocity 


circumference of the orbit 


v nh m 1 nh 
2nr è 2nmr 2mr An mr’ 
mr? 
Time taken for one revolution = , 
RT 


(c) : Root mean square velocity =4 -7 


The order of rms velocity for the given gases is: 
El, > Ny > ©, > HBr 
(c): When positive and negative sols are mixed, 
they coagulate each other. 
1000x K y xW, 
M, x500 


0.74 = 1000 x 1.86 x 20 
>? =*= M, x500 
Actual molecular mass = 100 
~ 100 | 
i= —=1+a >0=0 
100 
The degree of ionisation of the electrolyte is 0%. 


(a): AT = 


= M, = 100 


(a) 
(c) : NH,NO, —^ N-O + 2H,O 
NH,OH + HNO, 5 N,O + 2H,0 
In thermal decomposition of ammonium nitrite, 
N, is produced. 
NH,NO, > N; + 2H,O 
N,O, disproportionates into NO, and NO, . 
m Mass of CO, 


b . o f | Z — e 
(ojs MOE i Views of substance 
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16. 


17. 


18. 


19. 


20. 


21. 


Ll 


23. 


-12x0.22 
-44x0.24 
Total % of C and H = 26.6 

% of O = 100 - 26.6 = 73.4 

(c) : Here, the correct order can be given as 
R> Q SP Ss. 

(a): E°cell for the reaction : 
L**+M—M*4+L 

EP. = + 0.44 - 0.13 > 0 

M + N* — M” +N 

E’ e = +0.44 — 0.76 = -0.36 V < 0 

So, metal M cannot reduce N** ions. 


x100=25; C=25, H=1.66 


O 


— Anhy.AICl, N 
O 
ZnCl,/HCI 


Reduction 
NH, 


(c): The oxidation state of vanadium in VOSO, 
is +4. 

V(Z = 23) = [Ar] 3d 4s 

V*(Z =23) = [Ar]3d'4s" 

It has one unpaired electron hence, it is coloured 
and paramagnetic in nature. 

(d): All LABS detergents are not biodegradable and 
some of them cause pollution and are hazaradous 
to human civilization. 

(8.3 x 107?) : 

CH,COONH, + H,O = CH,COOH + NH,OH 


c(1 -h) ch ch 

k h ji 

wW e A 107_% 5553103 
k, Xk 1—h 1.8 l-h 


[NH,OH] = ch = 0.15 x 5.55 x 10” = 8.3 x 107 
(35) : Total volume of N, occupying 100 g adsorbent 
= 8.15 x 100 mL = 815 mL 
Mole of N, => = 0.036 
- 22400 

No. of molecules of N, 

= 0.036 x6.022 x 10% = 2.17 x 10” 

Required surface area 

= 2.17 x 10° x 16 x 10% = 35 m 
(70) : pV =nRT 
Pmix = 7.82 x 10* Pa 
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24. 


LS. 


26. 


al, 


10, 


Pı + p> = 7.82 x 10* Pa 


p,=7.03 x 10*Pa > p,=0.79x 10* Pa 


pene, weit ba ke =m 

aa wm Pi 
w, pam _(0.79x10*)x112.5 ahve 
Ww, Pim (7.03x10%)x18 


Weight per cent of chlorobenzene in distillate 
= 0.70 x 100 = 70 


(2831.5): HO) — > H,O% 
(223 K) (223 K) 
HO) Ow 
(273 K) (373 K) 


l i) 


H-O — > HOn 
(273 K) (373 K) 
AF up (at 223 K) = Cptice) (273 - 223) + AA fusion 
+ C strates) (373 — 273) + AH a + Cotrapon (223 - 373) 
= 2 x 50 + 334 + 4.2 x 100 + 2255 + 1.85 (-150) = 2831.5 
(11.5) : Dipole moment of HBr (when 100% ionic) 
= 4-8 x 10 x 1-41 x 10% cm 
= 6-768 x 10" esu cm 
Actual dipole moment = 0-78 x 107'® esu cm 


% ionic character 


0-78 x10 '° 
= ———— x 100 =11-52=11.5 
6-768 x 10 
(11.05) : f= e Fal? 
n= mA 
i 0.0001 x 2 x 400 


E, = 11.05 kcal/mol 
(19.3 x 10?) : Minimum energy required to eject 


an electron 


E =hy _he _66x10%x3x10* 
oh 9301079 


For spectral lines of the Lyman series of H-atom 


l L a 
—=R| == 
» E z] 


For second longest wavelength, n, = 3. 


=8.6x 10`!” ] 
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28. 


EP 


30. 


1 l 8 
=1.096x10" (1-2 }=1.096x10 ar = 9.74 x 10° 


Energy of photon of this wavelength 
p he 6.6x107%x3x10* 
A 1.026107” 

K.E. = Pride 7 Etvedhold 

= (19.3 x 107) - (8.6 x 10”) = 1.07 x 10 '°J 
(7.78) : 2 x [Fe + e” —> Fe™*] E? = 0.76 V 
21 —> L +2e; E” =- 0.53 V 


=19.3x 10] 


LI = 
2Fe** + 31 => 2Fe™ + Ij; E? = 0.23 V 
0.0591 


Ecell = E cell o log K 


eq 
E... = 0.0 V at equilibrium, 


, E _ 9.0591 | y 0.232 _; 
+= cell — OF Neq Ol 0.0591 _ 08 Neg 
log Keq = 7.78 


(2.284) : Milliequivalents of HCl = 500 x 0.1 
= 50 millimoles = 0.05 moles 
Milliequivalents of NaOH = 200 x 0.2 
= 40 millimoles = 0.04 moles 
1 gram equivalent of NaOH liberats 57.1 kJ. 
0.04 g equivalent of NaOH on neutralization 
will liberats 
= 0.04 x 57.1 = 2.284 kJ 


(17.46) : Vapour pressure of gas = 715 - 15 
= 700 mm 
To calculate the volume of N, at S.T.P. 
pı = 700 mm p» = 760 mm 
V, =50 mL V, =? 
T, = 300 K T, = 273 K 
| D- V. VIT 
Applying Pv _ P2Y2 or yA 
1 2 Paty 
= 700 X50 X273 _ 41. SmI. 
760 X 300 
22400 mL of nitrogen at S.T.P. weigh = 28 g 
41.9 mL of nitrogen at S.1.P. weigh = AAA 
22400 
= 0.0524 g 
Percentage of nitrogen = a x 100 = 17.46% 
YZ 
AWN 
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ADVANCED 


PAPER - I 


Section 1 (Maximum Marks : 18) 


This section contains SIX (06) questions. 

Each question has FOUR options. ONLY ONE of these 
four options is the correct answer. 

For each question, choose the option corresponding to 
the correct answer. 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +3 If ONLY the correct option is 
chosen. 
Zero Marks : 0 If none of the options is chosen 


(i.e. the question is unanswered). 
Negative Marks: —1 In all other cases. 


Which of the following substrates will give 
rearranged product in hydration reaction? 
(a) CH; — m — CH = CH, 


CH, 
(b) CH; — S — CH, — CH=CH, 
(c) CH, — CH = CH, 


Ph hails 
N | 
(qj E=-cE-C-A 
Ph” | 
CH, 


Which of the following statements is/are incorrect? 

(a) Cassiterite, chromite and pitchblende are 
concentrated by hydraulic washing (Tabling) 

(b) Pure ALO, is obtained from the bauxite ore 
by leaching in the Baeyer's process 

(c) Sulphide ore is concentrated by calcination 
method 

(d) Roasting can convert sulphide into oxide or 
sulphate and part of sulphide may also act as 
a reducing agent 


Devise a series of reactions to convert 
ethyl 3-oxobutanoate to ethyl 4-oxopentanoate. 


Select reagents and conditions from the following 
table, listing them in the order of use : 

(1) Sodium ethoxide in ethanol 

(2) Ethanol + Acid catalyst 

(3) H207; heat (4) CO, then H¿O* 

(5) Mg in ether (6) PBr; 

(7) NaBH; in alcohol (8) CH,I, in ether; Zn - Cu 
(9) BrCH,COOC,H; (10) (CH¿CO),0; Pyridine 
(a) 1,9, 3 then 2 (b) 738,5, 10 then 2 

(c) 3, 7,6, 5, 10 then 2 (d) 8, 3 then 2 


Which set of reactants A and B should be used to 
get best yield of given product? 


o 
A+ pier, Ñ cH, cco 
CH 


3 
(a) PhLi and neopentyl chloride 
(b) t-BuMgBr and benzyl bromide 
(c) PhMgBr and neopentyl bromide 
(d) Benzylchloride and t-butyl chloride 


FeO crystal has a simple cubic structure and each 
edge of the unit cell is 5 A. Taking density of the 
oxide as 4 g/cc, the number of Fe”* and O” ions 
present in each unit cell are 

(a) 4Fe** and 407  (b) 6Fe”* and 607 

(c) 2Fe** and 20* (d) 1Fe”* and 107 

The bond angle between two hybrid orbitals is 180°. 
The percentage s-character of hybrid orbital is 

(a) 50 (b) 75 

(a) 33 (d) 66 

section 2 (Maximum Marks : 24) 

This section contains SIX (06) questions. 

Each question has FOUR options. ONE OR MORE 
THAN ONE of these four option(s) is (are) correct 
answer(s). 
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For each question, choose the option(s) corresponding to 
(all) the correct answer(s). 

Answer to each question will be evaluated according to 
the following marking scheme : 

Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen. 

If all the four options are correct 
but ONLY three options are 
chosen. 

If three or more options are 
correct but ONLY two options 
are chosen, both of which are 
correct. 

If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option. 
If none of the options is chosen 
(i.e. the question is unanswered). 
—2 In all other cases. 


Partial Marks : +3 


Partial Marks: +2 


Partial Marks : +] 


Zero Marks : 0 


Negative Marks : 


In the following reactions, 

I. FeSO; + NO + H,O > X 

II. Sodium nitroprusside + Na,S > Y 

Which of the following statement(s) is (are) correct? 

(a) Products X and Y both are paramagnetic. 

(b) In the reaction I change of oxidation state of 
central atom occurs while in reaction (II) there 
is no change in oxidation state. 

(c) X is brown and Y is violet in colour. 

(d) Magnetic moment of compound X is V15 . 

From the following data, mark the option(s) where 

AH is correctly written for the given reaction. 

Given: H (ag) T OH ( ag) —— FLO ¿AH=-57.3 kJ/ mol 

AH cian of HA (q) = —70.7 kJ/mol 

AH, olution of BOH; (g) = = 20 kJ/mol 

AFiipnisation Of HA = 15 kJ/mol and BOH is a strong 

base. 

Reaction A,H(kJ/mol) 

(a) HA (aq) + BOH (aq) — BA(ag) + HO -42.3 


(b) HA (2) ds BOH) — BA (ag) F H-O -93 


(c) HA (2) —— Had) T Á (aq) —55.7 
(d) BOH (y) ——+ Bag) + OH (aq) —20 


Successive ionization energies (in kJ/mol) of 
element A are given below: 

LE. LE» LE., 

520 7300 12000 

If A reacts with different elements, which compound(s) 
is/are possible ? 
(a) AF 

(c) AzN 


(b) A,O 
(d) A¿N, 
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11. 


12. 


13. 


14. 


il. H,SO 
No VAAZ i A yj + P, 
P, and P, products are identified by 
(a) Tollens reagent (b) Iodoform test 
(c) Br, + H,O test (d) 1% of alkaline KMnO,. 


In which of the following option(s) all species 

contains X — O — X bond(s) in the structure? 

(X = central atom) 

(a) H28206, S309, S206 

(b) P4010 P406 H5P3010 

(c) N205, N,O, N20, 

(d) $309, P4Og, Si,OS” 

Which of the following statements is/are correct? 

(a) Alcoholic group is tested by CAN test. 

(b) Accurate method to determine the molecular 
weight of organic compound is ‘cryoscopic 
method. 

(c) If there is 54% silver in a silver salt of a dibasic 
acid, then its (dibasic acid) molar mass is 
186 g mol”. 

(d) Diazonium salts form azo dyes with alkaline 
compounds. 


Section 3 (Maximum Marks : 24) 


This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 

For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +4 If ONLY the correct numerical 
value is entered. 
Zero Marks : 0 In all other cases. 


The wavelength of photoelectric threshold of a metal 
is 230 nm. The K.E. (in Joule) of the photoelectron 
ejected from the surface by U.V. radiation emitted 
from the 2nd longest wavelength transition of 
electron in Lyman series of atomic spectrum of 
hydrogenis 

(R = 1.09677 x 10 7 m7h 

The dissociation constant of a weak acid is 1.6 x 10” 
and the olat conductivity at infinite dilution 
is 380 x 107% S m* mol™. If the cell constant is 
0.01 m* then ae raaa (in S) of 0.01 M acid 
solution is 


15. 


16. 


17. 


The ionisation constant of benzoic acid is 6.46 x 
107” and K,, for silver benzoate is 2.5 x 107%. Silver 
benzoate is times more soluble in a buffer of 
pH 3.19 as compared to pure water. 


A certain dye absorbs light of A = 4530 A and then 
fluorescence light of 5080 Á. Assuming that under 
given conditions 47% of the absorbed energy is 
re-emitted out as fluorescence, calculate the ratio of 
quanta emitted out to the no. of quanta absorbed. 


To a 10 mL, 1 M aqueous solution of Br», excess of 
NaOH is added so that all Br, is disproportionated 
to Br and BrO}. The resulting solution is free 


Section 1 (Maximum Marks : 18) 


This section contains SIX (06) questions. 

The answer to each question is a SINGLE DIGIT 
INTEGER ranging from 0 to 9 BOTH INCLUSIVE. 

For each question, enter the correct integer corresponding 
to the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +3 If ONLY the correct integer is 
entered. 

Zero Marks : 0 If the question is unanswered; 

Negative Marks: -1 In all other cases. 


Number of chiral centre in compound A is 


CH,OH 


dy 


E 
| y Compound (A) 
/| “mo 

OH 


5.26 g mixture of ethanol and acetaldehyde when 
heated with Fehlings solution gave 1.2 g of a red 
ppt. The percentage of acetaldehyde in the mixture 
IS 


A complex of Fe** has magnetic moment value of 
4.89 B.M. The number of electrons in the ty, level of 
Fe** is 

When (S)-2-chloropentane reacts with NaOH in 
75 per cent ethanol and 25 per cent acetone follows 
rate law: 


18. 


from Br and excess of OH is neutralised by 
acidifying the solution. The resulting solution 
is sufficient to react with 2 g of impure CaC,O, 
(M = 128 g/mol) sample. The % purity of oxalate 
sample is 


A first order reaction A — B, requires activation 
energy of 70 kJ mol’. When a 20% solution of A 
was kept at 25°C for 20 minutes, 25% decomposition 
took place. The per cent decomposition in same 
time of a 30% solution maintained at 40°C is __. 
(Assume that activation energy remains constant in 
this range of temperature.) 


PAPER - Il 


Cl 


S 


H 
Rate = 2.35 x 107 X [OH] + 


Cl 


Sc 
— 


Haz 
3.0 x 107% AN 


What will be percentage of Syl product when 
concentration of [OH | = 1.5 molar? 


An aromatic hydrocarbon (A) C,¢Hj¢ shows 

following reactions : 

(i) It decolourizes both Br, in CCl, and cold 
aq. KMnO,. 

(ii) It adds an equimolar amount of H3. 

(iii) Oxidation with KMnO; gives a dicarboxylic 
acid (B) C¿H¿(COOH), which gives only one 
monobromo substitution product. 

The number of stereoisomers of the compound (A) 

is 


If edge fraction unoccupied in ideal anti- 
fluorite structure is x. Calculate the value of Z 


(where, Z= = } 
0.097 


Section 2 (Maximum Marks : 24) 


This section contains SIX (06) questions. 

Each question has FOUR options. ONE OR MORE 

THAN ONE of these four option(s) is (are) correct 

answer(s). 

For each question, choose the option(s) corresponding to 

(all) the correct answer(s). 

Answer to each will be evaluated according to the 

following marking scheme : 

Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen; 
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Partial Marks: — +3 Ifall the four options are correct 
but ONLY three options are 
chosen; 

+2 If three or more options are 
correct but ONLY two options 
are chosen, and both of which 
are correct; 

+1 If two or more options are 

correct but ONLY one option is 

chosen and it is a correct option; 

If none of the options is 

chosen (i.e., the question is 

unanswered); 

-2 Inall other cases. 


Partial Marks: 


Partial Marks : 
Zero Marks : 0 
Negative Marks : 


In which of the following reaction(s), complete 
inversion takes place? 


C-H; pa 
(a) CH;—C—OH + soc CH 601 
H H 
O 
_ _ Ag" _ 
(b) CH¿CHGO —>CH;CH—C=O 
Br O - 
CH¿CHCOO" = 
OH 


Base 


(€) A HCH, ——= A HOH, 


OH O 


OCH; 
C¿H¿CH,CHCH; 


a C¿H50 
(d) C¿H¿CH,CH,CH),OTs ——> 
C¿H¿CH,CH,CH),OC)>H;5 
Which relation is/are not correct for an aqueous 
dilute solution of K¿PO, if its degree of dissociation 
is O° 
AP _ Molality x18 x (1 +3) 


La 

(a) pe 1000 

(b) AP Tops x18x(1+301) 
P RTx1000 

Č — = 


po K , x1000 


(d) M,, of K3PO4 = My, X (1 + 301) 


obs) 


9. ‘The reagents used to convert 
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11. 


12. 


O 
Orem on 


(1) (II) (III) 
(a) Oz/Reduction AlL (CO3), MeCOOH 
(b) H2504 + HgSO¿ H,O heat 


(c) 0O3/Zn = ACOH H,SO, + HgSO, H,O, heat 
(d) CHCOOH H-0, OH /H,O 

COOEt 

EOS , BO Wolff Kishner A 

N i A * reduction 

| 

CH,COOEt 
The final product (A) in the reaction is 


COOEt 
(a) O (b) 


H CH, 
_ ~ GOOEt 
(o) COT (a) Onl 
N- NON COOEt 
Consider the following steps: 


Roastin air, , Heating without air 
aLL 


Cu,S — DA B 

Which is not the correct statement? 

(a) It involves self-reduction. 

(b) A is only Cu,O and B is a mixture of Cu and SO3. 

(c) A is mixture of Cu,O and Cu,S and B is a 
mixture of Cu and SO». 

(d) The solidified copper obtained has blistered 


appearance. 


A powdered substance (A) on treatment with fusion 
mixture gives a green coloured compound (B). The 
compound (B) on acidification with dilute H,SO, 
gives a pink coloured compound (C). When (A) is 
treated with excess of NaOH and bromine water, 
(D) is obtained. Solution of (A) in dilute HCI on 
treatment with a solution of barium chloride gave 
a white precipitate of (E), which was insoluble in 
conc. HNO; and conc. HCl. 

Then, which of the following is/are correct? 

(a) Bis Na,MnO, (b) Eis MnSO, 

(c) Dis MnO, (d) Cis NaMnO, 


Section 3 (Maximum Marks : 24) 


This section contains SIX (06) questions. The answer to 
each question isa NUMERICAL VALUE. 


e For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

e Answer to each question will be evaluated according to 
the following marking scheme: 


Full Marks : +4 If ONLY the correct numerical 
value is entered; 
Zero Marks : 0 In all other cases. 


13. When 3.06 g of solid NH,HS is introduced into a 
two litre evacuated flask at 27°C, 30% of the solid 
decomposes into gaseous ammonia and hydrogen 
sulphide. K, for the reaction at 27°C is 

14. If it is desired to construct the following voltaic cell 
to have E.e = 0.0860 V. Then [Cl ] concentration 
that must be present in the cathodic half cell to 
achieve the desired emf is 
Agis | y (Sat. Agl(aq)) || Ag” (Sat. AgClxMCI ) LAS (5 
(Given K,, of AgCl sha AgI are 1.8 x 107% and 


8.5 x 107 P respectively) 


15. 0.4g of an organic compound was Kjeldahlised and 
ammonia evolved was absorbed into 50 mL of N/2 
H>SO,. The residual acid solution was diluted with 
water to make the volume 150 mL. 20 mL of this 
solution required 31 mL of N/20 NaOH solution for 
complete neutralization. The percentage of nitrogen 
in the compound is 


16. 1 mole of an ideal gas A(C,, ,, = 3R) and 2 mole of 


an ideal gas B are (Cn 


5 
= > R | taken in a container 


and expanded reversible and adiabatically from 
l litre to 4 litre starting from initial temperature of 
320 K. AE or AU (in Joules) for the process is 


17. CsCl has cubic structure. Its density is 3.99 g cm? 
The distance between Cs* and CI” ions in pm is 
(Atomic mass of Cs = 133) 


18. At 20°C, two balloons of equal volume and porosity 
are filled to a pressure of 2 atm, one with 14 kg N, 
and other with 1 kg of H,. The N, balloon leaks to 
a pressure of 1/2 atm in 1 hr. The time taken for H, 
balloon to reach a pressure of 1/2 atm is____ 


SOLUTIONS 


PAPER -| 


ZH aps G, i 
l> (a): YN HTS zs MÁ + H,0 


\1,2-H™ shift 


2. (c): Sulphide ore is concentrated by froth floatation 
method. 


nil 
3. (a): CH,CCH,COCG,H; Gi ci on 
Ethyl 3- pe au (1) 


_ BrCH,COOC,H, 
(9) 


|| O 
Ue Pa $ || 
> “SCHCH,COC,H, 2295 
is er, 
O 
x >CHCH, Cou Bets cy e J 
HOC? CH,CCH,CH,COH 
Ethanol | || o, 
acid catalyst CH CCH CH COCH,CH, 
(2) Ethyl 4-oxopentanoate 
Hat 
4. (b): HC ra MgBr O 
Eo Eth CH; 
— CH 


5. (a): Volume of unit cell = (5 x 10%) cc 
= 1.25 x 10% cc 
Density of FeO = 4g/cc 


Mass of unit cell = 1.25 x 10 x 4 = 5 x 10% g 
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10. 


16, 


Mass of 1 molecule = = 1.195 x 10 g 


6.022 x10" 
Hence, number of FeO molecules per unit cell 
5x10 
ar 4.18=4 
1.195x10 


Hence, there are four Fe** and four O” ions in each 
unit cell. 

(a): The bond angle 180° means sp-hybridisation 
which has 50% s-character. 


(b, c, d): 
X = [Fe(H,0)¿NO]SO, and Y = Na,[Fe(CN)¿NOS] 
(Brown) (Violet) 


There is change in the oxidation state of iron in X 
due to electron transfer from NO to Fe**. 
[Fe(H,0);NO]SO, contains 3 unpaired electrons. 
(a, b, c) : (a) AH = 15 - 57.3 = -42.3 kJ/mol 

(b HA (7) + BOH (y) A BA (ag) + H,O 


>) 
-70.7 u| [2 kJ 


W a -42.3 k 
HA (ag) BOH (aq) 


A,H = -70.7 + 20 - 42.3 = -93 kJ/mol 


(c) HA aE" H (aq) HA 


-707| K 


HA (ag) 
A,H = -70.7 + 15 = -55.7 kJ/mol 
BOH ag) —_ Bag) T OH (aq); AH = -57.3 kJ/mol 
Total A,H = 20 - 57.3 = -37.3 kJ/mol 
(a, b, c) : The energy required to pull out another 
electron from A" is very high i.e., 1.E., is very high. 
Consequently it is not possible for A to form A~* 
ion under ordinary conditions. Therefore, A will be 
ionized only once and thus will form compounds 
with valency one like AF, 4,0, and A3N. 


fb): o yn y Es 


O=H O 
ONO, at A Foy 
(Pi) pp 
tautomerisation H 
DIOS 
(P2) 


aq) 


OZNA 
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11. (b, d) : 


O 
l 
FT % P 
O O P 
Z y Se le 
O=P P=0 O O 
Soo A ph Q Sp: 
Xy SAR 
p AA 
| 
P4040 P¿O% 
O O O 
O 
OH OH OH 
H5P30 0 
XI 
Z 
O O O O 
4 ‘ig 
S NS Y No 
e 
S309 
LoL 
ASIA E 
SiO7 
12. (a, b c, d) 
13. (10.73 x 107%?) : E, =hvo =< 
-34 8 y 
_ 6.625 X10 x3x10 -864x 10719 


230x107? 
For spectral line in Lyman series of H-atom 


] | 
—=R|1-— 
aed 


For the second longest wavelength, n = 3 


1 8. 8 
y =g R= 5 (1.09677 x10") > =1.026x10’m 


À 
Energy of photon corresponding to this wavelength 
1S 
-34 8 
O. X X3X]l 1 
pe E PE i girit ma 


A 1.02610” 
K.E. of photoelectron = E - Eg 


= 19.37 x 10°? - 8.64 x 10°! = 10.73 x 10*?] 


_0.01x or 
— EX 


14. (1.52) : K, a => 15x107 


| —) 
E 11.6x10 e” 
| 0.01 


[* (1-0) = 
— 0.04 x 380x107 


1 when @ is small. | 


= —— 
A 


m 


> A, 


= 15.2 x 10%*Sm*mol* 
K=A,,x C=15.2x 104x10 x 107 


~ {59% 1078 m`’ (+: 1 m? = 1000 litre) 
K=G.G andG =0.01 m?, 
| —2 
0.01 
15. (3.316): K,p of C¿H¿COOAg = [C6H;COO ] [Ag”] 


= 253510" 
In pure water, S°=25x10* 
S=5x 107’ 
In pH = 3.19; pOH = 10.81 or [OH] = 1.55 x 10°", 
CsH;COO undergoes hydrolysis to form 
CsH;COOH. 
CsH;COO + H,0 == C,H;COOH + OH 


- [Cs H; COOH][OH | 


s K —_W — 
. H _ 
Ka [C6 H; COO} 
_ [C¿H¿CO0OH] Ky 
[C¿H¿COO”] K,[OH ] 
10714 


6.46x10™ x1.55x107}} D 
[Ag*] dissolved in pH 3.19 
= [C¿H;COO ] left after hydrolysis + [C¿H¿COOH] 
formed due to hydrolysis 
= [C¿H;¿COO ]+10[C¿H:CO0O | 


[Ag”] 
11 


— 1 1 [C¿H5COO | 
[C¿H¿COO”] = 


HA y 7 =2.5x107 


[Ag*] [C¿H¿COO] = [Ag*] == 
[Ag*] = 1.658 x 10° 
1.658x10* 


; = 3.316 times greater 
5X10 


i.e., solubility is 
than pure water. 


16. 


17. 


18. 


(0.527) : 
hc 
_— 
Let n, photons are absorbed, therefore, 

nhc 


E of light absorbed in one photon = 


Total energy absorbed = - 
absorbed 
Now, E of light re-emitted out in one photon 


hc 


Nemitted 
Let n photons are re-emitted then, 


C 


Total energy re-emitted out = n, x 
emitted 


7 | 
100 > Bre-emiticdl 
hc 47 hc 
x rl] x — = Ma X | 

100 A 


As given, Pabsotbed x 


emitted 


5080 


Absorbed 
5, — 47 v Memitted _ 47 


My 100 Atte 100 4530 


— = 0.527 
de 
(64) : 3Br + 60H ——> 5Br +BrO; + 3H,O 
wi) 
6H*+ BrO; + 3C,07 —> Br +6CO, + 3H,O 
ai) 
10 mmole of Br, produce (10/3) mmole BrO; and 
mmoles of CaC,O, required = = x3=10 
Mass of CaCO, = 10 x 107? x 128 


— 
x x 


(67.10) : Given : a = 20, (a - x) = 20x = 


t = 20 min. 100 


For first order reaction, k = 2.303 log - ES 
(a. 


At25 °C (293 K), 
2.303 


20 = 
ki =—— lo of, OLan 
20 


At 40 °C (313 K); ri 
We know that, log? = La ly +4 
k 2305R| 1 XI 
k, _ 70X10° «(Se | 
0.014386 2.303x8.314 1298x313 


k, 70x10? 15 
=  —_—_—__—_—_ m => 


lo = 
8 0.014386 2.303x8.314 298x313 


_ k, = 0.0556 
0.014386 


l5; 


log 
0.588 
=3.864 Or 
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4. 


O 


Now, for per cent decomposition at 40 *C (313 K), 
Given, a = 30, (a — x) =m, t= 20 min, k = 0.0556 


2.303 30 
Thus, kyyg = S18 = 
2.303, 30 


or 0.0556= log — => = 9.669 
m 


% decomposition = “—™ = 303.809 
a 


x 100 
30 


= 67.10 
PAPER - Il 


(4): After ring opening oxidation of a - D - glucose 
leads to the formation of gluconic acid. 


COOH 
H OH 
HO H 
El OH 
H OH 
CH,OH 


(7): Let the mixture contains acetaldehyde and 
ethanol of mass a and b g respectively. 

a+b=5.26 g 
The mixture reacts with Fehling's solution to give a 
red ppt., a characteristic reaction for aldehydes, i.e., 
CH¿CHO + 2Cu0 —> CHCOOH + Cu,O 

red ppt. 

143 g Cu,O is formed from 44 g CH;CHO 

1.2 g Cu,O is formed from 
44 x 1.2 

143 

.. Wt. of acetaldehyde = 0.369 g 


g CH,CHO = 0.369 g CH¿CHO 


9 
Percentage of acetaldehyde = YF x 100 =7% 


(4): W=4.89=Jn(n+2) => and 


Since, Fe“* has four unpaired electrons so, its 
configuration will be 


3d 
Fe” 


Hence, it is a weak field complex. 

In weak field complexes, first the t}, and e, levels are 
singly occupied and then the pairing of electrons in 
ty, level takes place. ‘Thus, there are 4 electrons in 


Las level. 


3x10° [substrate] 
2.35x 10” [subs.] x 1.5 
+3x10° [subs. | 
=7.824=8 


(8): %Sy1 = x 100 
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(2): (i) Aromatic hydrocarbon (A) decolourizes Br, 
in CCl, and cold aq. KMnO; and thus (A) must have 
unsaturated aliphatic C=C bond in the chain. 
(ii) Addition of one mole of H, also confirms one 
C=C bond in the chain. 
(iii) Oxidation of (A) by hot KMnO; gives (B), 
+ COOH 
C6H4 which gives only one monobromo 
\ , 
COOH 
substitution product, i.e., it should be p-isomer. 
COOH 


Thus, (B) is © 


COOH 
keeping in view above facts, (A) is 


(A) shows geometrical isomerism, 
(CH3)C¿H4— Ti 
(CH3)CsH4— Cc—H 

cis-form 


and 


trans-form , 
(3): Fraction of edge unoccupied (x) = a— 2? 
2(42—1) _ 0.414 


252 
x 0293 


F=——= = 
0.097 0.097 
(b, c) : 


O 


| OH 
| 
OH 
inversion 
OCH, 
| | CHzBr | 
C,H.CH,CH —=* CH, S ) > C¿H;CH,CHCH; 
| i inversion 
O” 
AP yn, %XM,, x1000 
(a, c, d) : 2 ee eee 
P° n  W,x1000 
Molality x M i, 
y 1000 
i AP Molality x18 
For electrolyte, =i (1+ 3a) 


pe 1000 


(M,,, = 18, for H,O) 


Also, Ta = C x Rx T(1 + 301) 
, AP _ Tos 18 
"po RT 1000 


Alf (obs) = Ky x molality x (1 + 3a) 


P?  Kpx1000 
i=(1430) = Calculated molecular weight 
Observed molecular weight 
Therefore, molecular weight of KPO; 
=i w(obs) X (1 F 30) 
9. (b): R—C = CH is converted to ketone by catalytic 
hydration with reagents given in option (b). 


(Chos: 


HgSO, 


O—H 
. ie 


H>504/H30 


10. (d): 


CH,COOEt  CHCOOEt CH—COOEt 


A ts, One 
coor ™ 


11. (b): Copper extraction 
2Cu,S + 30, —> 2Cu,0 + 280, 
2Cu,0 + CuS —> 6Cu + SO, 
The solidified copper obtained has blistered 
appearance due to the evolution of SO, and 
therefore, it is called blister copper. 


HO 


COOEt” 


Fuse 


12. (a, C, d) . MnSO, + 2Na,CO, T 2KNO, —? 
(A) 


Na,MnO, F 2KNO, T NaSO, F 2CO, 
(B) (Green) 
3Na MnO; + 2H>50 4(i1,) > 2NaMnO, + MnO, + 


(B) (C) 
6Na,SO, ES 4H,0 
MnsSO, + 8NaOH + 3Bro(qg.) > MnO, + Na2SOy + 
(A) (D) 
6NaBr + 4H,O 


MnSO; fin dic) + BaCl, —> BaSO, | + MnCl, 
(A) (E) 


13. (4.9 x 10°*) : Moles of NH,HS introduced 
Weight of NH, HS _ 3.06 

— 5 —= Ub mol 

~ Mol. Wt. of NH,HS 51 


Hence molar conc. of NH,HS in solution 


= are = 0.03 mol L™ 
Degree of dissociation of NH,HS = 30% 
So, moles of NH,HS dissociated = E 
= 0.009 mol 
NHHS; 5 => NA + EDS (y) 
Initial 0.03 0 0 
Equilibrium 0.03 - 0.009 = 0.021 0.009 0.009 


[Conc. of solid = 1] 
= 8.1x 10° mol? L? 
K, = K, x (RT)°"S = 8.1 x 107 x (0.082 x 300) 
[+ An,=2-0=2] 
= 4,9 x 10% atm” 
14. (6.8 x 10?) : 


i 0.059, [Ag”] 
Ec =Eop, PER, , 4 log E RHS 
Ag/Ag* Ag /Ag l Ag bie 
0.059. [Ag™ 
or 0.0860 =——— P? log 28 ras 
[Ag lies 


Also [Ag*]; y s can be derived as 
[Ag*]= Kpag =V8.5X10™ =9.22x10°M 


[Ag lens. 
. 9.2210 
or Ag Rus. = 28.68 

9.22 x10 

[Ag*]p ys = 28.68 x 9.22 x 10” M 
Also for R.H. A 
[Ag] [CI] = 


0.059 
” 0.0860 = . — log 


Ksp(AgCI) 
K sp(Agcl) _ — 18X ic 
[Ag]  28.68x9.22x10>” 
=6.8x 10M 


2 [El ls 


or [Cl] 


15. (46.81) : Let the volume ape 
pa 
by ammonia = V mL 
V mL of this solution was diluted with water upto 
150 mL. 


H,SO, left unused 
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16. 


17. 


20 


20 mL of dilute solution is neutralising 31 mL of 
A NaOH. 

20 

Normality of diluted solution can be calculated as 


N,V, = N,V, 
or N} X20= Ney) 
20 


N 31x a 
20 


E 1_31 

A 20 400 

31XN 
400 

H,SO, left unused by NH; can be 


Normality of 150 mL of acid solution = 
m N 
Volume of > 


calculated as: N,V, = N,V, 


N _31xN 
2 


. ya rh KO X2 _ 43 25 mL 
400 


or Vx x 150 


Thus volume of — = 5 H2804 left:=23,25 mL 


Thus volume of oid used to neutralise NH; 
= 50 - 23.25 = 26.75 mL of > normality 


This will be volume of NH; liberated with normality 
N 


a. 


3 


2 
LAXV XN 
So, % N= e a _14X26.75X1 _ 4681% 
W 0.4x2 
n, C n C 
(-7981.44 J): C, = 2222 =2R 
i n +n, 


For adiabatic process, dU = dW 


ar R CA 
£ C V., 


V,m 


pa 
MC, qq ATEN, p AT = ART +m RT) X- 


T | V 1/2 
ENA = T =320x(+ 
hh 2 AY i 4 

= 160 K 


AU = (MC, y, FC; m, AT =—960 R 


= - 960 x 8.314 = - 7981.44 J 
(356.8) : CsCl has bcc structure, so Zeg = 1 
Lo XM Log XM 
=> eff = Pm a? _ d 
a` x10 px10 


XNA XNA 
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18. 


1x(133+35,5) 


6 
= =70.15Xx10 
3.99x10% x6.02x10% 


a =(70.15)%4 x 10? = 4.12 x 10? pm = 412 pm 


V3a _ 
2 


EE 


Interionicdistance= x 412 = 356.8 pm 


(16): At constant V and T for a gas P œ w 


Thus, for N, : P} 
w = 14 kg, w, =? 
Pow, 2 1 
P w, 1/2 w, 


| l 
= 2 atm, P, m atm, at ¢ = 1 hr, 


W> as N, 


l4 42 21 
wt. of N, diffused = == 


4 22 


Í 
Similarly, for H, : P, = 2 atm, P, = 3 atm, at f= thE 
w = 1 kg, wm, =? 


Po wi 
P, w, 
Z l l 
a os Wy kg 
1/2 w, 4 
a L 3 
wt. of H, diffused = La 


ty My, 
Now — = for diffusion of N, and H, 
ny, My, N> 
or “E x "Na = Va 
Wn, th, M N, 


3/4 60 _ (2) 
21/2 t 28 


t = 16 minutes 


(d) 2. (O 3. (d 
(a) 7. (ct) 8 (œ 
(c) 12. (b) 13. (d) 
(c) 17. (d) 18. (d) 
(ac) 22. (bd) 23. (b,c) 
(0) 27. (d) 28. (b) 


PRACTICE PAPER 


To prepare a buffer of pH 8.26 amount of (NH,),SO, 
to be added to 500 mL of 0.01 M NH,OH solution 
[pK, (NH; ) = 9.26] is 
(a) 0.05 mole 

(c) 0.10 mole 


(b) 0.025 mole 
(d) 0.005 mole. 


Which of the following compounds is not coloured? 
(a) Na,[CuCl,] (b) Na,[CdCl,] 
(c) K,[Fe(CN)¢] (d) K¿[Fe(CN)¿] 


The volume strength of 2.5 N H,O, solution is 
(a) 4.8 (b) 14 (c) 3.0 (d) 12 


The correct IUPAC name of the compound, 


See 
1S 


(a) 5,6-diethyl-8-methyldec-6-ene 
(b) 6-butyl-5-ethyl-3-methyloct-4-ene 
(c) 5,6-diethyl-3-methyldec-4-ene 
(d) 2,4,5-triethylnon-3-ene. 


A complex is prepared by mixing CoCl, and NH3. 
0.1 M solution of the complex was found to freeze 
at -0.372°C. The formula of the complex is 

[Molal depression constant of water = 1.86°C/m] 
(a) [Co(NH3),]Cl, (b) [Co(NH;) CIC, 

(c) [Co(NH3),CL]CI (d) [Co(NH;)3Cl] 


Some of alkali metal salts are coloured, e.g., 
Na,CrO, —yellow, KMnO, — pink, K,MnO, — 
green. It is due to 

(a) cations are coloured ions 

(b) anions are coloured ions 

(c) both (a) and (b) are correct 

(d) none of the above is correct. 


Which of the following statements about primary 

amines is false? 

(a) Aryl amines react with nitrous acid to produce 
nitrophenols. 


10. 


11 


pA 


7e 
l > 
y 4 
iL 
a, 
y 
AA 
vat ik 
E i % 
i p pa N 
E P ` 
i q 
| i 
J = 3 i 7 
h 
i o 
k wie 
‘a 
7 ™ | 
h 

E | 

F- i y 
Y Bs | 
y "hy 

I 
18 


(b) Alkyl amines are stronger bases than ammonia. 

(c) Alkylamines are stronger bases than aryl amines. 

(d) Alkyl amines react with nitrous acid to produce 
alcohols. 


Which of the following statements is true for Ny ? 

(a) It has non-linear structure. 

(b) It is called pseudohalogen. 

(c) The formal oxidation state of nitrogen in this 
anion is +1. 

(d) It is isoelectronic with N,O. 


Which of the following is not a property of 

hydrophilic sols? 

(a) High concentration of dispersed phase can be 
easily attained. 

(b) Coagulation is reversible. 

(c) Viscosity and surface tension are nearly same as 
that of water. 

(d) The charge of the particle depends on the 
pH value of the medium; it may be positive, 
negative or even zero. 

A binary solid (A*B”) has a zinc blende structure 

with B” ions constituting the lattice and A” ions 

occupying 25% tetrahedral holes. The formula of 
the solid is 

(a) AB, (b) AB 


(c) A,B (d) AB, 


. Cl, and SO, are pollutants as well as bleaching 


agents. Their bleaching action is due to 


SO, Cl, 
(a) Oxidation Oxidation 
(b) Reduction Reduction 
(c) Oxidation Reduction 
(d) Reduction Oxidation 


Benzaldehyde reacts with ammonia to form 
(a) hydrobenzamide (b) benzamide 
(c) aniline (d) phenyl cyanide. 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


22 


A solution of Al,(SO,)3 (d = 1.253 g/mL) contains 
22.0% salt by weight, the molarity, normality and 
molality of the solution respectively are 

(a) 0.805 M, 4.83 N, 0.825 m 

(b) 0.825 M, 48.3 N, 0.805 m 

(c) 4.83 M, 4.83 N, 4.83 m 

(d) 4.50 M, 4.67 N, 4.93 m 


Ihe number of geometrical isomers in case of a 
compound with the structure, 

CH, — CH = CH — CH = CH — C,H; are 

(a) four (b) three (c) two (d) five. 


Which of the following is a free radical substitution 
reaction? 


p CH, 7 
(a) + Cl, as 


a CHCl a _CH,NO, 
(c) Cr Agno, (Y 


(d) CH,CHO + HCN ——> CH,CH(OH)CN 


CH,Cl 


CH, 


Which one of the following pairs of reactants does 
not form oxygen when they react with each other? 
(a) F,, NaOH solution (hot, conc.) 

(b) F,, H,O 

(c) Cl,, NaOH solution (hot, conc.) 

(d) Na,O,, H,O 

Borax is converted into B by the following steps: 
Borax ——> H,BO, —> B,O, 5 B 

I and II reagents are respectively 

(a) base, Al (b) acid, C 

(c) acid, Ag (d) acid, Mg 


The resistance of 0.5 N solution of an electrolyte in a 
conductivity cell was found to be 25 ohm. Calculate 
the equivalent conductivity of the solution if the 
electrodes in the cell are 1.6 cm apart and have an 
area of 3.2 cm”. 

(a) 10S cm” equiv 


(b) 15S cm? equiv 
(c) 20S cm” equiv 


(d) 40S cm? equiv 

Which of the following statements is not correct 
regarding ionisation energy of d-series? 

(a) LE of Mn is higher than Cr. 

(b) IE of Pd is higher than Rh and Ag both. 


CHEMISTRY TODAY | JUNE 21 


20. 


Žil. 


Ll. 


23. 


24. 


25. 


(c) IE for 5d series is much higher than 3d and 4d 
series. 
(d) IE of Zr is higher than Hf. 


The IUPAC name of ( )=c=0 is 


(a) cyclohexanone 
(b) cyclohexylmethanone 
(c) oxycyclohexene 
(d) cyclohexylidenemethanone. 
The reversible expansion of an ideal gas under 
adiabatic and isothermal conditions is shown in the 
following figure. Select incorrect statement. 
(py Vi Ti) 


I : Isothermal 
II : Adiabatic 


(D>, Va, T>) 


(pz V3, T3) 


(a) T3<T; (D) AE isothermal > AF adiabatic 
(c) T, = T, (d) Wissthernal 7 Madubane 
Which of the following is an example of liquid 
dishwashing detergent? 

(a) CH¿(CH))¡¡CH,OSOzNa* 

(b) CH3(CH,),<COO(CH,CH,O),CH,CH,OH 


(e) CH,(CH;),, SOzNa' 
CH, ` 

(d) CH,(CH,),s-N-CH, Br 
CH, 


When neopentyl bromide is subjected to Wurtz 
reaction, the product formed is 

(a) 2, 2, 4, 4-tetramethylhexane 

(b) 2, 2, 4, 4-tetramethylpentane 

(c) 2, 2, 5, 5-tetramethylhexane 

(d) 2, 2, 3, 3-tetramethylhexane. 


In the following Ellingham diagram, X, Y and Z 
represent graphs for metal oxides. Select the correct 
option before point A. 

(a) Y will reduce oxide of Z. 
(b) Y will reduce oxide of X. 
(c) Z will reduce oxide of X. 
(d) Z will reduce oxide of Y. 


AG°(kJ mol`!) 


H,O, used in rocket has the concentration 
(a) 50% (b) 70% (c) 30% (d) 90% 
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bi 


28. 


29. 


30. 


31. 


24 


The density of sodium borohydride is 1.074 g/cm”. 
3.91 g of sodium borohydride contains 2.50 x 10% 
atoms of H. The number of moles of H atoms 
present in 28.0 cm” of sodium borohydride is 
(a) 3.192 (b) 2.03 

(d) 1.92 


(E) 1.67 
Which of the following alcohols is most reactive 
with HCl in the presence of ZnCL,? 


CH, 
(a) 50-08 (b) CH¿—CH—CH,OH 
cn, on, 
(d) CHOH 


(c) A 
CH, 

In Buna-S, symbol ‘Bu stands for 

(a) 1-butene (b) 2-butene 

(c) n-butene (d) butadiene. 

The red coloured compound formed during the 

Victor Meyer's test for ethyl alcohol is 

(a) — cla (b) CH3,— pane 


(c) CH,— H—NO, (d) NO 
NO NO, 


A ball of mass 200 g is moving with a velocity of 
10 m sec’. If the error in measurement of velocity 
is 0.1%, the uncertainty in its position is 

(a) 3.32% 10% m 

(b) 3.34 x 10 m 

(c) 532x 10 m 

(d) 2.64 x 10m 


P is the probability of finding the 1s electron of 
hydrogen atom in a spherical shell of infinitesimal 
thickness dr, at a distance r from the nucleus. The 
volume of this shell is 42r“dr. The qualitative sketch 
of the dependence of P on ris 
P p4 


(a) (b) 


¡amo 
™ 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


The hormone which controls the processes of 
burning of fats, proteins and carbohydrates and 
liberates energy in the body is 

(a) thyroxine (b) adrenaline 

(c) insulin (d) vasopressin. 


The rate constant is given by the equation 
k = P.Ze*a'®! Which factor should register a 
decrease for the reaction to proceed more rapidly? 
(a) T (b) Z (c) E (d) P 


a 


NaNO, when decomposes above 800 °C does not 
give 
(a) N (b) O, (c) NO, (d) Na,O 
CsH6Cl 07? CH;CHCOOH ; (A) is 
at 
A GDA o 
( ) (111) CH, 


(a) 1,1-dichloropropane 

(b) 1,2-dichloropropane 

(c) 2,2-dichloropropane 

(d) 1,3-dichloropropane. 

The gases that give rise to photochemical smog are 

(a) oxides of sulphur (b) oxides of nitrogen 

(c) oxides of carbon (d) oxygen. 

An organic compound contains C, H, N, S and Cl. 

For the detection of chlorine, the sodium extract 

of the compound is first heated with a few drops 

of dilute HNO, and then AgNO, is added to get a 

white ppt. of AgCl. The digestion with HNO, before 

the addition of AgNO; is 

(a) to prevent the formation of NO, 

(b) to create a common ion effect 

(c) to convert CN” and S* to volatile HCN and 
H,S, or else they will interfere with the test 
forming AgCN or Ag,S 

(d) to prevent the hydrolysis of NaCN and Na,S. 

The bond dissociation energies of H-H, C-C and 

C-H bonds respectively are 104.2, 83.1 and 98.8 

kcal mol”. The electronegativity of carbon is 

(a) 253 (b) 2.81 (ce) 270 (d) 2.32 


14 
C¿H¿COOH on heating with Na,CO, releases 


14 
(a) CO, (b) CO, 
(c) CO (d) none of these. 


Aluminium crystallizes in a cubic close packed 
structure. Its metallic radius is 125 pm. What is the 
length of the side of unit cell? 

(a) 145 pm (b) 353.5 pm 

(c) 125 pm (d) 250 pm 


41. 


42. 


43. 


44. 


45. 


l. 


Pyrrole and pyridine both are basic and form salts 
with acids. 


H “Sis y 
a l J fo ba 
El H H 


> 
(i) (ii) (iii) (iv) 

Which of the following statements is true regarding 

the aromatic character of the four species? 

(a) All the four are aromatic. 

(b) i, iii and iv are aromatic. 

(c) i, ii and iii are aromatic. 

(d) iand ii are aromatic. 


Compressibility factor (Z) for N, at -50 °C and 
800 atm pressure is 1.95. Calculate the number of 
moles of N, gas required to fill a gas cylinder of 
100 mL capacity under the given conditions. 

(a) 2.24 (b) 1,12 

(c) 6.10 (d) 2.90 


Which of the following is not a consequence of 

greenhouse effect? 

(a) Climatic conditions will be changed. 

(b) Plants in warmer climates with adequate 
rainfall would grow faster. 

(c) The incidence of infectious diseases is likely to 
increase. 

(d) Malaria will be controlled as the mosquitoes 
will not survive. 


Identify the final product (Z) in the following 
sequence of reactions : 

| LION H,O” , HSO, 
(04200 HON —4 == U— > 
(a) (CH3),C(OH)COOH 

(b) CH,=C(CH;¿)COOH 

(c) HOCH,CH(CH;)COOH 

(d) CH¿CH=CHCOOH 


Which of the following compounds will give white 
precipitate on heating with HNO, followed by 
addition of silver nitrate? 

(a) (C,H;)¿NHCI 

(b) 2, 4, 6-Trinitrochlorobenzene 

(c) Both of these (d) None of these 


Z 


SOLUTIONS 


(b): For the buffer solution of NH; and NH; 
[NH;] 

pH=pK, +log 2 
[NH; ] 

(500 x 0.01) 


mmoles of NH; 


= 8.26=9.26+ log 


10. 


11. 


12. 


mmoles of NH, = 50 
moles of (NH,),SO, required = 0.025 


: Volume strength = 5.6 x Normality 
=5.6x2.5=14 


(c): 


5, 6-diethyl-3-methyldec-4-ene 


(c): AT;= ix Kpx m= ix 1.86 x 0.1 
or 0.372 =0.186x1 or 1=2 
Ihis shows that the complex gives two ions in 
solution. 
Thus, the formula of the complex is [Co(NH;)4Cl;] 
Cl. 
[Co(NH3)4Cl,] Cl == [Co(NH3),Cl,]* + CI 
(b) 
(a) 
(d): N3 has total electrons = 22 
Thus, it is isoelectronic of N,O. 
(c): Hydrophilic sols have lower surface tension 
and higher viscosity than that of water. 
(a): Suppose number of B ions constituting the 
lattice = 100 
> No. of tetrahedral sites = 200 
As 25 % are occupied by A” ions, their number = 50 
Ratio of A”: B =50:100=1:2 
Therefore, formula of solid = AB, 
(d): SO, in the presence of moisture release nascent 
hydrogen which acts as bleaching agent of flowers, 
textiles, etc. 
SO, + 2H,0 ——> H,SO, + 2H 
Bleaching agent 
Cl, in the presence of moisture releases nascent 
oxygen which acts as bleaching agent. 
Cl, +H,O—?2HCIl + O 
Bleaching agent 


+ OI=CHC,H; 


(a): : iari 
C¿H;—CH=:0 + H} N H 3 
_CHC¿H; + 3H,0 
C¿H¿CH=N 
Hydrobenzamide 
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13. 


14. 


15. 


16. 
17. 


18. 


19. 
21. 


26, 


—— = 79.8 mL 
253 


Amount of Al,(SO,); in 79.8 mL = 22.0 g 


(a): Volume of 100 g of Al,(SO,), = a 


Mass of solute in gram per litre 


Molarity = 
PP. Molar mass of solute 
_ 22.0 > 1000 0.805 M 
79.8 342 
Warmality= Mass ot solute in gram per lit. 
Equivalent weight of solute 
_ 22.0 J 1000 —483N 
79.8 56.99 
Molality= Mass of solute per kg of solvent 
Molar mass of the solute 
= 220 X 1000 = 0.825 m 
78.0 342 
H H 
Sg 
"O > O i 
GH de CH = CH — C-H; 
gues A, 
CH, H 
trans 
CH, —CH=CH 4 y CH; 
Po, 
| H 
CIS 
CH; — CH = CH4, y H 


(a): Side chain chlorination takes place in the 
presence of heat or light by free radical substitution 
mechanism. 


(c) 
(d): Na,[B,O.(OH),].8H,O “29 
Borax 
— A. x. Mg .., 
orthoboric acid 
a 23X3:2 
d): p= R-—= = 50 
EPS Rs 
ji 1 
K= === = 0.02 
p 50 
| 1000 0.02 x 1000 
Bog Kx Vek RÁ A 
j Normality 0.5 
= 40 S cm” equiv. 
(d) 20. (d) 
(b): (a) In adiabatic expansion, cooling takes place 


thus, 7, > Is 
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23. 


24. 
25. 
26. 


ll. 


28. 


29. 


30. 


(b) According to first law of thermodynamics, 


AE=q+w 
In isothermal process, AE = 0 
Lo G@=-w 
In adiabatic process, q = 0 
AE = w 
(c) Process I is isothermal, T, = T, 
(d) Wisothermal 7 Wadiabatic 


(b): Liquid dishwashing detergents are of non- 
lonic type. 


CH, 
| m l Dry ether 
(c) : yt CHBr + 2Na 
CH, 
Neopentyl bromide 
CH; CH, 


| | 


| 
CH, CH, 
2,2,5,5-Tetramethylhexane 
(a): AG? of Y is less than Z. 
(d): 90% H,O, is used in the rocket fuel. 
(a) : Weight of sodium borohydride in 28.0 cm? 
= 28 x 1.074 = 30.072 g 
3.91 g of sodium borohydride has moles of H 
atoms 


2.5010 
6.023 x 10°” 
30.072 g of sodium borohydride has moles of 
2.5010°° _ 30.072 
H atoms = — DR 
6.023 X10 3.71 


= 3.192 moles of H atoms 
(a): Order of reactivity of alcohols towards Lucas 
reagent : 3° > 2% > 1° 
(d): In Buna-S (SBR, styrene butadiene rubber), 
the symbol ‘Bu stands for 1, 3-butadiene 
(H,C = CH—CH = CH, ). 
| P + L | AgNO», 
(a): C,H.OH ——> C,H.I——> CH,CH,NO, 
ee og NO, 
Cig ne Na 


NO, 
Sod. salt of nitrolic acid 
(Red colouration) 


0.1 : _ 
(d): Av = — x 10 = 10% msec}; 
100 


31. 


32. 


33. 


34. 


35. 


36. 
38. 


39. 


40. 


41. 


42. 


| h 
Now, Av:-Ax = —— 
ATM 


6.625x10 >" 


4x107° x3.14x 200 x10” 
(c) : Probability of finding 1s electron is maximum 


Ax = =964« 10m 


near the nucleus and goes on increasing till it reaches 
a maximum value at a distance 52.9 pm and then 
begins to decrease abruptly. Even at large distance 
from the nucleus, there is a finite though small 
probability of finding an electron of a given energy. 
(c): Since insulin maintains the level of glucose 
in blood, therefore, it controls the processes of 
burning of fats, proteins and carbohydrates. 


(c): Lower the activation energy, faster is the 
reaction. 


C ] 
(c) : NANO, LE NaNO, + 50, 
2NaNO, 23007, Na, O +N, + 20, 
2 

a 

ECH. —G GH 
3 | 3 

Cl 

(b) 37. (c) 


(a): A= Ec En y X Eoc 

= 98.8 — (104.2 x 83.1)! = 5.75 kcal 

Xc — Xy = 0.18VA =0.18 (5.75)? = 0.43 
Xc =0.43+ Xy = 0.434+2.1= 2.53 


14 
(a) ` C¿H¿COOH + NaCO, —_ 


14 
C,H, COONa + CO, + H,O 
(b): For a cubic close packed structure, length of 
the side of unit cell is related to radius as, 


„i 
1/3 


a=rx2WV2 =125x2x 1.414 pm = 353.5 pm 

(b) 

(a): We have, Z = = 
nRT 


Mole of N,(n) = cis 


ARL 


800x100 


So = 2.24 
1.95x0.0821x223x1000 


43. (d) 


o 
44. (b): (CH3),CO + HCN —> si os 
CN 
(X) 
[mo 
CH, 
SO, | 
— Di Toa” CH; -C— OH 
CH, COOH 
(Z) (F) 
45. (c): (C,H;)¿N*HCI' is an ionic compound, so it 


will form precipitate of AgCl on adding AgNO3. 
In 2,4,6-trinitrochlorobenzene, due to the presence 
of three -NO, groups in o- and p-ositions, it will 
be very reactive leading to formation of AgCl on 
adding HNO; and AgNO.. Üi 
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PRACTICE PAPER 


BITSA 


X y Os y KOH/A . y 
-~ dl Aan 


Calculate the longest wavelength (in A) which can 
remove the electron from first Bohr's orbit. 
(Given : E, = 13.6 eV) 


(a) 303.81 (b) 912.24 

(c) 1095.12 (d) 1215.67 

10 mL of 0.1 M tribasic acid H,A is titrated with 0.1M 8. 
H,A 

NaOH solution. What is the ratio of i -5 A at 274 

equivalence point? Given : K, = 7.5 x 10*, K, = 10° 

and K, = 10 * 9. 

fa) =10° bel (e w 10" (di = 10 


Natural rubber has 

(a) alternate cis - and trans - configuration 
(b) random cis - and trans - configuration 
(c) all cis - configuration 

(d) all trans - configuration. 


In a fcc unit cell, 

x = distance between two nearest octahedral voids 
y = distance between two nearest tetrahedral voids 
z = distance between two nearest octahedral void 
and tetrahedral void 

Select the correct order of distance. 

(a) x=y =z (D) x<y <z 

(c) XS y <2 (d) x>y>z 
Ethylbenzene when treated with chlorine in the 
presence of light mainly gives 
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10. 


11. 


(a) B-phenylethyl chloride 
(b) a&-phenylethyl chloride 
(c) o-chloroethyl benzene 
(d) o-and p-chloroethyl benzene. 


A compound exists in the gaseous phase both 
as monomer (A) and dimer (A,). The molecular 
weight of A is 48. In an experiment 96 g of the 
compound was confined in a vessel of volume 33.6 
litre and heated to 273°C. The pressure developed if 
the compound exists as dimer to the extent of 50% 
by weight under these conditions is 

(a) 2atm (b) 4 atm 

(c) 3 atm (d) 5 atm 

The product of acid catalysed hydration of 2-phenyl 
propene is 

(a) 3-phenyl-2-propanol (b) 1-phenyl-2-propanol 
(c) 2-phenyl-2-propanol (d) 2-phenyl-1-propanol. 
Gold numbers of protective colloids A, B, C and 
D are 0.50, 0.01, 0.10 and 0.005 respectively. The 
correct order of their protective powers is 

(a) De AzGe<B (b) Ge B< D< A 

(c) A<C<B<D (d) B<D<A<C 

The amount of Ca(OH), required to remove the 
hardness of water from 60,000 litres containing 
16.2 g of Ca(HCO,;), per 100 litre is 


(a) 1.11 kg (b) 2.22 kg 

(c) 3.33 kg (d) 4.44 kg 

Which one of the following is hydride transfer 
reaction? 


O O 
(a) 2C,H, A yy Bie, Pay CH; OH + cuán o 


b) 2 (1) me Benzene 
> Jane HO OH 


IZ. 


13. 


14. 


15. 


16. 


O H 
(d) oy Ap HEN, NaCN, CH H 
0 3 EtOH 6 >H 


Ihe major product (ester) of the following reaction 
IS 
Me O | 
Ned on wo EEN 
Sl ES 
H`: pD H “Et 


(a) a single stereoisomer (optically active) 

(b) a mixture of diastereomers (both optically active) 

(c) a racemic mixture (optically inactive) 

(d) a mixture of four stereoisomers (two racemic 
mixtures). 


Out of vanadium (V), chromium (Cr), manganese 
(Mn) and iron (Fe), which one is expected to have 
the highest second ionisation enthalpy? 

(a) V (b) Cr (c) Mn (d) Fe 


Which of the following is an inter-pseudohalogen? 
(a) HSCN (b) ICN (e) BrF (d) GN; 


Gaseous benzene reacts with hydrogen gas in 
presence of a nickel catalyst to form gaseous 
cyclohexane according to the reaction, 
CHsto + 3Hagy > Ciy 

A mixture of C,H, and excess H, has a pressure of 
60 mm of Hg in an unknown volume. After the gas 
had been passed over a nickel catalyst and all the 
benzene converted to cyclohexane, the pressure 
of the gas was 30 mm of Hg in the same volume 
at the same temperature. The fraction of C,H, 
(by volume) present in the original volume is 


(a) 1/3 (b) 1/4 
(c) 1/5 (d) 1/6 
An ideal monoatomic gas follows the path ABCD. 


The work done during the complete cycle is 


(a) -PV (b) -2PV (c) 2 (d) zero. 


17. The correct systematic IUPAC name of the given 


18. 


19, 


20. 


21. 


compound is 
on 
pa — Ç — H, — © — NE 
H,NOC CONH, O 

(a) 3-Carbamoyl-3-hydroxybutanediamide 
(b) 2-Hydroxypropane-1, 2, 3-tricarbamoyl 
(c) 2-Hydroxypropane-1, 2, 3-tricarboxamide 
(d) 2-Bis(carbamoyl)-2-hydroxyethanamide. 


Some properties of the two species, NO; and H,0* 

are described below. Which one of them is correct? 

(a) Dissimilar in hybridisation for the central atom 
with different structures. 

(b) Isostructural with same hybridisation for the 
central atom. 

(c) Isostructural with different hybridisation for 
the central atom. 

(d) Similar in hybridisation for the central atom 
with different structures. 

For the reaction, Cu”? + 2e” > Cu; log[Cu”*] vs E 

graph is of type as shown in 

figure, where OA = 0,34 V, 

then electrode potential of 

the half-cell of Cu|Cu”* 

(0.1 M) will be O 

0.059 

2 


mm M Ee EE ee M M EE ee E 


E red 


log[Cu?*] 


(a) —0.34+ V (b) 0.34 + 0.059 V 


(c) 0.34 V (d) none of these. 


Allylic bromination of an olefin is 

(a) nucleophilic substitution 

(b) electrophilic substitution 

(c) free radical substitution 

(d) electrophilic addition. 

Nodal planes of n-bond(s) in CH, = C = C = CH, 

are located as 

(a) all are in molecular plane 

(b) two in molecular plane and one in a plane 
perpendicular to molecular plane which contains 
C — C o-bond 

(c) one in molecular plane and two in a plane 
perpendicular to molecular plane which contains 
C — C o-bonds 

(d) two in molecular plane and one in a plane 
perpendicular to molecular plane which bisects 
C — Co-bonds. 
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O 


22: 


23, 


24. 


LS. 


26. 


D 


In a first order reaction, the initial amount of a 
substance becomes 1/3 in 100 seconds. How much 
time will be taken to reduce the concentration to 
1/9 of the initial concentration? 

(a) 200 sec (b) 100 sec (c) 50sec (d) 400 sec 


Match the column I with column II and mark the 


appropriate choice. 


+ Hof 


= 


(a) (A) > (iv), (B) > (iii), (C) > (i), (D) > (ii) 
(b) (A) > (ii), (B) > (i), (C) > (iv), (D) > (iii) 
(c) (A) > (i), (B) > (ii), (C) > (ii), (D) > (iv) 
(d) (A) > (iii), (B) > (iv), (C) > Gi), D) > (i) 


A galvanic cell is constructed as follows. A half-cell 
consists of a platinum wire immersed in a solution 
containing 1.0 M of Sn”* and 1.0 M of Sn”*, and 
another half-cell has a thallium rod immersed in a 
1.0 M solution of TI’. 

Given : Sn(j,) + 2€ —> Sna; E° = +0.13 V 

and Tlíga) + € > Tlo E? = -0.34 V, 

What is the cell voltage if the TI” concentration is 
increased tenfold? 

(a) 0.411 V (b) 4.101 V (c) 0.492 V (d) 0.222 V 


HCO, A, gas (A) + gas (B) + liquid (C). 

Gas (A) burns with a blue flame and is oxidized to 
gas (B). 

Gas (B) + NH, —— (D) A + (E) 

A, B, Cand E are respectively 

(a) CO», CO, H0, HCONH, 

(b) CO; CO., H0, HCONH, 

(c) CO; COs LO NELGONH, 

(d) CO; COs 4,0, NH0OH 


Acetone and chloroform form a non-ideal solution. 
If 116 g of acetone is mixed with 239 g of chloroform 
and their vapour pressures in pure state at 298 K are 
360 torr and 300 torr respectively, then what would 
be vapour pressure of the above solution at 298 K? 
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2/7, 


28. 


29. 


30. 


31. 


32. 


33. 


(a) 330 torr 
(c) 250 torr 


(b) 350 torr 
(d) 370 torr 


Ethyl ester > 
55 
The product pi is 
HC CH, HC H 
a Xx (b) KX 
H.C’ ‘OH HO’ ‘OH 
Het. CH H-E CH 
CIO QU (d) XA 
H.C,’ ‘OH HC,’ ‘OH 
An alcohol (A) on dehydration gives (B) which 


adds bromine molecule to give (C). (C) on heating 
with sodamide gives (D) which on hydration in 
the presence of Hg**/H,SO, gives (E). (E) is also 
obtained on dry distillation of calcium salt of acetic 
acid. (A) is 

(a) butan-1-ol 
(c) propan-1-ol 


(b) propan-2-ol 
(d) butan-2-ol. 


Identify a reagent from the following which can 
easily distinguish between but-1-yne and but-2-yne. 
(a) Bromine, CCl, 

(b) H,, Lindlars catalyst 

(c) Dilute H,SO,, HgSO, 

(d) Ammoniacal Cu,Cl, solution 


t,, for a first order reaction is 14.26 mins. The 
percentage of reactant decomposed after 50 s is 
(a) 8% (b) 4% (c) 6% (d) 10.2% 


Identify the statement which is correct w.r.t. surface 

phenomenon. 

(a) Osmotic pressure of rubber sol will be same 
as that of sucrose solution having same mass 
mixed in same mass of H,O. 

(b) A gas may show physisorption at low temperature 
and chemisorption at higher temperatures. 

(c) Soap sol of sodium palmitate will be coagulated 
near cathode on electrophoresis. 

(d) Gold sol on mixing with starch sol causes 
stabilisation of starch sol. 


Vitamin C (ascorbic acid) contains 40.92% C, 
4.58% H and 54.50% O by mass. If molecular 
weight of ascorbic acid is 176 g mol”, what is the 
molecular formula? 

(a) C,H,O, (b) GHLO 

(c) C,H,O, (d) C,H,O, 


In which of the following pairs the radius of the 
second species is greater than that of the first? 


(a) Na, Mg (b) OS, N” 
(c) Li, Be“ (d) Ba**, Sr** 
1. CH3MgBr 1. dil. NaOH 
34, P == R >> 
2.H30 2. A 
4-methylpent-3-en-2-one 
P is 


35. 


36. 


37. 


38. 


(b) ethanamine 


(d) ethanal. 


The plot of log,,K vs 1/T leads to a straight line 
having intercept equal to 


(a) propanone 
(c) ethanenitrile 


AG” 
2.3035 

AS" AH” 
ZUR 2.303 R 


A student is given a solution which may contain 


(a) AG? (b) 


(c) (d) 


carbonate ions. She decides to add aqueous barium 

nitrate to the solution first, followed by dilute nitric 

acid. Choose the correct statements about her 

experiment. 

(a) Dilute nitric acid will react with both soluble 
and insoluble carbonates. 

(b) The above procedure is strictly to test the 
presence of sulphate ions only. 

(c) The unknown compound will only react with the 
dilute nitric acid and not with the barium nitrate. 

(d) The acid must be added directly to the solution 
to test the presence of carbonates. 


Match the list-I with list-II and pick the correct 
answer. 
List-1 

(A) [Ag(CN),] 1 
(B) [Cu(CN),]7 2. Linear and zero 
(C) [Cu(CN),]* 3. Octahedral and zero 

4 

5 


List-11 
. Square planar and 1.73 B.M. 


(D) Cu(NH,),]** . Tetrahedral and zero 

(E) [Fe(CN),]* 5. Octahedral and 1.73 B.M. 
(a) A-2,B-4,C-5,D-1,E-3 

ib) A-4B-4G-1D-2E-2 

(e) A-1,B-3,0-4,D-2,E-5 

(dd) A-2,B-5,G-4,.D-1,E-3 


Match list-I (compounds) with list-II (uses) and 
select the correct answer. 
List-I List-Il 
i. Acetyl salicylic acid (A) Insecticide 
li DDT (B) Drug 


iii. Naphthalene (C) Moth repelling 


39. 


40. 


iv. Carbon tetrachloride (D) Fire extinguisher 
(E) Refrigerant 

(a) i-(B), ii-(A), i1i-(C), iv-(D) 

(b) i-(E), ii-(C), iii-(D), iv-(A) 

(c) i-(B), ii-(C), iii-(D), iv-(A) 

(d) i-(E), ii-(A), iii-(C), iv-(D) 

Which of the following complexes has magnetic 
moment of 2.83 B.M.? 
(a) [Ni(NH3),]% 

(c) TiCl, 


(b) [Ni(CN)¿]" 

(d) [CoCl,]*” 
Amoxicillin is semi-synthetic modification of 
(b) streptomycin 

(d) chloramphenicol. 


(a) penicillin 


(c) tetracycline 


SOLUTIONS 
1 

H C=O 

b): (~~ _P% ş ca 

atti Zn/H,O0 O H 

H 

ee e C—OH KOH 

——| Aldol 
f | | condensation 


(b): The photon capable of removing an electron 
from first Bohr's orbit must possess energy 

= 13.6 eV = 13.6 x 1.602 x 10” J 

= 21.787 x 10” J 

pel 

A 
6.625x10%x3.0x10* 
À 

À = 912.24 x 10° m = 912.24 Å 


531.787 «10° = 


This is longest À because a photon having À higher 
than this will possess energy lesser than required, 


=] 
as E œ —. 
À 


(c): H,A + OH — HA” + H,O „K, 


= 1% equivalence point 


H,A + OH ——> HA” + H,O RG 
= 2" equivalence point 
HA” + OH ——>A” + H,O salle 


At 2™ equivalent point the species present in appreciable 
concentration is HA” (amphiprotic anion). 
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D 


So, the pH = | °K, +pK)=10 => [H*]=10~ 


[H+] x[A7] 


K XK, xK, = HA] 
3 


[H;A] [HF 
[A>] K,xK,xK; 
— Y a 
(7.5x10%)x10% x10" 
(c): Natural rubber is cis-polyisoprene. 
(d): In terms of edge length a 
a a 
2 i 2 4 
res — CH; CH, — CH,Cl 


oO S 


(a): Since, A and A, are two states in gaseous phase 
having their weight ratio 50%, i.e., 1 : 1 


| 9 1 
Mala A net Lt 
2 48 
Moles of A, EP Aad 
2 96 2 


1 
Total moles of A and A, are =1+ r = 


NM | Go 


PV = ART 
| 3 
PX336= 5 x 0.0821 x 546 = 2 atm 
(c) : The reaction proceeds via carbocation formation. 


CH, 
Cy MER 


CoH C= CH EE Gupo — 


2-Phenylpropene CH, H.C pe 
| | ==” | | ria Ny 


EE, 

2-Phenyl-2-propanol 
(c) : For a protective colloid, lesser the value of gold 
number better is the protective power. 
Thus, the correct order of protective power of A, B, 
Cand Dis 
Protective power : (A) < (C) < (B) < (D) 
Gold number : 0.50 > 0.10 > 0.01 > 0.005 
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10. 


11. 


12. 
13, 


14. 


15. 


(d): Amount of Ca(HCO,), in 60,000 litres of water 


16.2 
AR o730g 
100 
9720 - 
Er 60 moles (*.: mol. wt. of Ca(HCO,), = 162) 
Ca(OH), + Ca(HCO,), > 2CaCO,V + 2H,O 
1 mole Imole 


Amount of Ca(OH), required = 60 moles = 60 x 74 g 
= 4440 g = 4.44 kg 

(*. mol. wt. of Ca(OH), = 74) 
(a): Aldehydes like benzaldehyde, having lack 
of a-hydrogen atoms on treatment with NaOH 
or KOH, are converted to equal amounts of the 
corresponding carboxylate anion and alcohol via 
Cannizzaro reaction. 


ci AD 


Hai 


H transfer 


Teg NO eat 


Carboxylate Alcohol 
10n O or 
Il 
‘ar af GO 
(d) 
(b): The electronic configurations of these elements 


are 
V (Z=23) : 1528 2p* 3s* 3p° 3a” 45 
Cr (Z = 24): 15 2s* 2p° 35" 3p° 3d” 4s' 
Mn (Z = 25): 15 25" 2p" 35" 3p° 3d” 4s° 
Fe (Z = 26): 1s” 2s” 2p° 3s° 3p° 3d° 4s° 
In the case of chromium, the second electron has 
to be removed from the half-filled d-shell which is 
more stable. 
(b): F», CL, Br, and I, - Halogen 
ICI, ICL,, etc. - Interhalogen 
CN , SCN , OCN - Pseudohalogen 
ICN - Inter-pseudohalogen 
(d): Let, initial pressure of C¿H;(g, = P, mm and 
that of Hz) = P, mm 
. P,+P,=60 mm onl 
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16. 


Lys 
18. 


D 


After the reaction, 

pressure of C¿H¿(g) = 0 (as all has reacted) 

pressure of Hz = P, - 3P; 

pressure of C,H) »(g) = P, 

Total pressure = P, - 3P, + P, = 30 mm 

or P,-2P,=30 mm se (1) 
Solving (i) and (ii), we get 

P, = 10 mm, P, = 50 mm 

Fraction of C,H, by volume = Fraction of moles 


No. of electron pairs at the central atom in 


| 
in H¿O* =3+ 6 -3-1]=4 (sp? hybridisation). 

a 0.059, _ >, 

19. (a): E ica? a = —" —— GIA | 
Iflog[Cu”*] =0 ie. [Cu”*] = 1 
then Ew /Cu2t =E Cu/Cu2t 


GASIS N = Kou Cu E ou/Cu?t 


, 10 1 
= Fraction of pressure = — = — 
mm E 4, =-034V 

(a): Net work done during the complete cycle is Cu/Cu 
equal to area under the cycle (—ve if cycle is clockwise, Now, E 24 =—0.34- 0.059 log0.1 
i.e. work done by the gas and +ve when cycle is Cu/Cu 2 
anticlockwise, i.e., work done on the gas). gaa 0.059 V 
w=-PxV=-(2P-P)x(2V-V)=- 2 
(c) 20. (c) 21. (b) 
(a): No. of electron pairs at the central atom = no. 22. (a): For the first order reaction, 
of atoms bonded to it + 1/2[group number of central _ 2.303 log. —" 
atom — valency of the central atom + no. of electrons] t (ax) 


No. of electron pairs at the central atom 


in NO; 


l 
244 6-8+ 154 


co jg Te Silver [5009] ie om 
[4940] 92.5% purity [25g] [475g] 


m i .5% purity E 


What Are Olympic Gold Medals 
Made Of? 


The gold and silver medals are both 
made of silver. The gold medals are then 
coated with gold. Each Olympic gold 
medal is made up of 210g of silver and 
is coated with 6g of 24 carat gold. The 
bronze medals are made of copper, zinc, 
tin, and a very small amount of silver. 
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(sp” hybridisation). 


How Does the Sun Burn without Oxygen? 


Sun is made mostly of hydrogen (besides helium), 
which is a highly flammable gas. But, as in the case 
of planet Uranus, there is no oxygen at the Sun. 


In classical terms, we need oxygen for a fire to 
burn. But the Sun is not actually on fire. Its heat 
and light come from nuclear fusion reactions, 
mainly combining hydrogen to make helium. 
This process does not require oxygen to happen. 


Let the initial amount is a mol L 


l then 


after t = 100 seconds, (a — x) = = mol L’ 


Why Does High Air Humidity Make it Feel Hotter? 


The natural mechanism of our body to cool 
itself down is sweating. Evaporation of sweat 
from our skin takes up energy from our bodies, 
cooling ourselves down. The more water there 
is already in the air (higher humidity), the more 
difficult this evaporation process take place. 
Therefore, higher concentration of water in air, 
makes us feel hotter because we cannot cool 
down efficiently. 


Ls. 


24. 


25. 


26. 


Lis 


2.303 a 
= 08 
100 


2.303 


k A 
10 4/3 100 


logig 3 


= 10.988 x 10? sec” 
Let the time required to reduce the concentration 


to a/9 is t,, then 


2.303 
(e—a og,, — = 200 sec 
10.988x107 ajo 


(d): (A) : CH g(g + 203() > CO 2(g) + 2H,O; 
shows combustion reaction 
(B) : Hz) > 2H; shows bond dissociation 
(C): NaCl, => Na” (2) + Cy 
shows dissociation of NaCl 
(D) : NaCl, > Na" (aq) + Cl (ag) 
shows dissolution of NaCl 
(a): The cell is represented as 
Thy | TI*(1.0 M) || Sn%*(1.0 M), Sn”*(1.0 M) | Pt 
The cell reactions are (Tl, —> TI + e”) x 2 
Sn** + 2e —> Sn 
Overall reaction : 2T|, + Sn** —> 2T1' + Sn” 
0.0592, [TIt [Snt] 
2 [sn] 
= 0.47 V - 0.0296 log (10)* = 0.411 V 


E= (Eight E E ten) 7 


|. Tl concentration increases tenfold] 


E A E 

(c): HCO; CO + CO, + H0 
A B E 

2) + Uy 9 ALO) 

| A 
CO, + 2NH,——— NH ,GOONH, ——? 
B D 
NH,CONH, + H,O 

E 

116 

58 


239 


— S Netnrolivren > 1195 = 


(c) : N Acetone — 


1 1 
Pdea = 3 x aT x 300 = 330 torr 


Pops < Pide. (-ve deviation solution) 
Only (c) option satisfies. 
O 


| 
Ethyl ester 


28. 


29. 


30. 


31. 


OMgBr 
H'/H,O ol 
A, 
HC — —OC,Hs Mocupe MOT CH; 


CH; 
OH 
(1) CH,MeBr | 
HS in 1 — CH, + Mg(OH)Br 


CH, 
(b): The overall reaction can be summarised as: 


Br, 
Alcohol ————» B — I y G 


(A) e 
(CH,COO),Ca “> E 


NaNH,/A 
—— D 


| Hg”/H,SO, 


By given hint, it is clear that Eis acetone hence overall 


sequence of reactions will be 


HA -Br 7 
CH¿CHCH, 379” CH¿CH = CH => CH, CHO 


i (B) 
OH Br Br 
Propan-2-ol (C) 
(4) f NaNH,/A 
| | He” /H i 
(CH,COO),Ca %>CH,CCH, <2" CH,C=CH 
(D) 


(d): 1-Alkynes react with ammoniacal solution of 
Cu, Cl, to form red precipitate of the corresponding 
copper alkynides. 
But-1-yne reacts with ammoniacal Cu,Cl, as follows: 
CH,—CH,—C=CH + Cu(NH,),Cl 
— CH,—CH,—C=C Cu’ 
red precipitate 

But, but-2-yne does not react with this reagent. 
0.693 

t 


0,693 agi 
= 14.26 x 60 


(b): k= 
1/2 

2.303 a 
= log 


t a—x 


k 


(for first order reaction) 


0.693 2303, a 
14.26x60 50 “Saux 


a 0.693 X 50 


1-3 MAA MV 


log 


a a 
— = 1.041 or 


— Xx 
= (0.96 or 1- m = (0.96 


~*~ =0.04 = 4% 
a 


(b) 
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32. (c): 

Element | Per- Atomic Relative Simplest 
cent- mass number of ratio 
age atoms 


33. 


34. 


35. 


D 


Hence, empirical formula is C¿H,¿O, 
Empirical formula weight = 36 + 4 + 48 = 88 


Molecular weight 176 y 
NN Empirical formula weight 88 
Thus, molecular formula = (Empirical formula) x n 
= (UH, Uy) X 2 = CHO. 
(b): N° and O” both are isoelectronic but differ 
in the charge possessed by them. As the nuclear 
charge decreases from O to N, the electrons are 
held less and less tightly by the nucleus. Hence, the 
ionic size increases from O” to N”. 

CH3MgBr 


(c) ; AsC—C=N —— Y CH3,COCH; 
HO" 
Ethanenitrile Acetone (2 moles) 
“I 
OH 


| 1. dil. NaOH 
(CH3) C—CH,COCH, (Aldol 


Diacetone alcohol 


condensation) 


(Aldol) 
2. Heat, H* . 
A (CH3),C =CHCOCH; 
-2H,0 
4-Methylpent-3-ene-2-one 
(Mesityl oxide) 
(c): AG? = -2.303 RT log, K 
logio K = eo - nA Aa} TAS”) 
2.303 RT 2.303RT 
AH” AS” 


—————_-+ 

2303RT :2.303R 
Comparing it with straight line equation, 
y=mxw+«c 


O 


2.303 R 


O 


2.303 K 


we get, slope (m) = 


and intercept (c) = 
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36. 


37. 


38. 


39, 


40. 


MONTHLY TEST DRIVE CLASS XI MANS A 


(a): When barium nitrate is added, a white precipitate 
of barium carbonate is formed. This precipitate reacts 
with dilute nitric acid added, to produce effervescence 
with the liberation of CO, gas. 
24 j S 
Bac) F CO3 (aq) —> BaCO ys, 
i 2 i 


(a): [Ag(CN),] is linear (sp) with no unpaired 
electron hence, magnetic moment = 0 

[Cu(CN),]” is tetrahedral (sp?) with no unpaired 
electron hence, magnetic moment = 0 

[Cu(CN),]* is octahedral (sp d’) with one unpaired 
electron hence, magnetic moment = 1.73 B.M. 
[Cu(NH,),]** is square planar (dsp”) with one unpaired 
electron hence, magnetic moment = 1.73 B.M. 
[Fe(CN),]* is octahedral (dsp?) with no unpaired 
electron hence, magnetic moment = 0. 

(a): Acetyl salicylic acid - Drug 

DDT - Insecticide 

Naphthalene - Moth repelling 

Carbon tetrachloride - Fire extinguisher 

(a): 2.83 B.M. implies two unpaired electrons 
according to the expression, UW = yn(n+2) B.M. 
The species Ni“, Ni^*, Ti** and Co” in the given 
complexes have 3d°, 3d°, 3d’, and 3d° electronic 
configurations, respectively. CN being a strong field 
ligand causes pairing of electrons thus, [Ni(CN),]~ 
has zero unpaired electrons with dsp” hybridisation, 
while NH, being a weak field ligand, does not cause 
pairing of electrons thus, [Ni(NH;),]** has two 
unpaired electrons and 2.83 B.M. magnetic moment. 
(a): Amoxicillin (an antibiotic) is semi-synthetic 
modification of penicillin. 


© 


(b) 2. (0) 3. (a) 4. ( 5. (b) 
la) 7 (bd) 8. (0) 9% (d) 10. (c 
(c) 12. (a) 13. () 14 (b) 15. (a) 
(c) 17. (a) 18. (d) 19. (b) 20. (c,d) 
(bd) 22. (a,c) 23. (ab) 24. (1) 25. (2) 
(4) 27. (d) 28. (d) 29. (c) 30. (a) 
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CONCEPT 


HALOALKANES AND 
HALOARENES 


e WN Vinylic halide A 
Y +4 ade 
Pe Yh EO A 
f ¢ On the basis Y Chemical $ 
cr Y Pampas Properties 
ri tl 
atoms sp" Mey 
bond 
Trihalogen 
0.0, CHX; 


Nature 
Haloalkanes 


k-X ) "i 
(—X Bond 
Compounds | Classification 
ontang 

g | 

bond 


Benzylic 


Allylic 

halide 

C-F,C-Cl,C-Br, C-1 
—> 

Size of halogen atoms increases 


3 j 

a = Y "a i Í 
/ Methods 
J 


1 S 4 | 
Ai ol ‘ C—X bond length increases 
i ot — 4, 
TA Bond enthalpy decreases 
017 (y Preparation — Y, n 
A | 
y Y t i / 


Y Direct halogenation of aromatic hydrocarbons 
(| 


10, as, l el 
310- yom” 


$ From diazonium salts: 


k-(1+ HC 


—> R-(l+ POCI, + HC! 
R-Br + H,PO; 
R-C1+50,1+HCI! 


Sandmeyers reaction (CuCl/HC]) and 


Cucl/HCl 
ot, CuHC 


Pyridine 


NENCI 


Dry acetone 


è Finkelstein Reaction: R— X4 de I [+ NaX 
Y Swarts Reaction: RBr + Ag! — RF + AgBr 
è Hunsdiecker Reaction: 


RCOOAg y Or CO; + Agh 


CuBr/HBr 


ot, Cu HBr 


Gattermann reaction (Cu/HC)) 


y Stereochemistr 


Sy] (Racemisation) 


Y 

E 

9 

0 

E y 

ia k; k; i y k; R; 
Substrate Planar intermediate Racemic mixture 


Nucleophilic Substitution 


carbocation 


Nu 

| q h 
an Slow 0 j N 
ar CE nytt NM | 


Sy? (Inversion of Configuration) 


AN Slow. | 0 N 

Rr — Nu a q 
iN H H k, H 

Substrate Transition State Product (Inverted) 


Alkyl halides undergo f-elimination reaction in the presence of potassium hydroxide in ethanol (high temperature) to yield alkenes, 


0 El mechanism E2 mechanism 
E 
HPS 
0 il. | f í 
gl ee rr Corr me q > T H | 
cae E | W H 
s i i f y | Transition state 
= | - | ae al 
E p= ax AE tast y p- = =(- R’+H,0/2 3 | ai 7 
m H H | H+ th ()+KX 
"Rate [Alkyl Rate =k [Alkyl halide [base 
Optical ¿2 Chirality: S 
Activity i ' Te objects \ Chiral Solution Chiral Solution 
Plane polarised light n Whicharenone 
produced by passing ordinary t superimposabie o] 
light through nicol prism is rotated their mirror images; 


when it is passed through the 
solutions of certain compounds. 


Such compounds are ii 
called opticallyactve / The > 
compounds directionand ` 
magnitude of rotation < 
must be determined — 
experimentally, Thereis 
~ no correlation between (R) | 
| and (S) configuration 
\ andthe directionof / 
So rotation =’ 
Enantiomers ~ Diastereomers: 
Compounds having £ Compounds which are not 
non-superimposable | mirror images (Land II] Il and 
mirror images with same AA TV) of each other with different ¿4 
physical and chemical — / N i properties but same 
properties, \ chemical properties. 
Cth CH 
'H—— 0H 4 HO——H 
| =o) vt 
| GH (h; 
Al) Il) | 
(Hh CH, 
H 0H 
HO H 
| GH; 


 atesaid tobe 
a chiral, j i 


{ Clockwise 


Counterclockwise 
rotation rotation 
= dextrorotatory = laevorotatory 
(a) or (+) () or(-) 
~ Meso compounds Racemic mixture : 
£ These are optically inactive A mixture of equa 
/ compounds as there exists £ amounts of tw 
a plane of symmetry which ls enantiomers is called 
\ divides the molecule into two Z | racemic mixture or 
D ee | tacemic modification. 
| | : 
| | 
| COOH A racemic mixture is always 
COOH | op tically inactive because 
| H- 0H i the rotation caused by the 
| OH nk of one enantiomer is 
a Lo exactly cancelled by equal and 
HOH opposite rotation caused by 
HH COOH | the same number of molecule 
COOH | ¿ Of the other enantiomer, It is 
| represented by prehxing d 
‘Plane of  (Superimposable) | or (+) before the name. For 
| symmetry  Meso-tartaric acid example, (+) butan-2-0 


40, 


Which of the following is an aromatic compound? 
H H 


(a) . A (b) p A 


Be,C + 4H,O —> 2X + CH, 

X + 2HCl ¿> Y 

X and Y formed in the above two reactions are 
(a) BeCO, and Be(OH), respectively 

(b) Be(OH), and BeCl, respectively 

(c) Be(OH), and [Be(OH),|CL, respectively 
(d) [Be(OH) ale and BeCl, respectively. 

In the dehydration reaction, 


CH,CONH, —2“>> CH,C=N 


the hybridisation state of carbon changes from 

(a) sp? to sp” (b) sp to sp 

(c) sp” to sp (d) sp to sp” 

Sewage containing organic waste should not be 
disposed in water bodies because it causes major 
water pollution. Fish in such a polluted water die 
because of 
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(a) large number of mosquitoes 

(b) increase in the amount of dissolved oxygen 

(c) decrease in the amount of dissolved oxygen in 
water 

(d) decrease in concentration of radioactive 
substance in water. 


The angular momentum of an electron in a given 
orbit is J, its kinetic energy will be 


2 
d i (b) 2 
A” ? 
(c) on (d) aT 


Which of the following statements is not correct 
about the given reaction? 

K,[Fe(CN),] LF 5 Fe** + CO, + NO} 

(a) Fe is oxidised from Fe”* to Fe”*. 

(b) Carbon is oxidised from C** to C**. 

(c) Nis oxidised from N” to N”. 

(d) Carbon is not oxidised. 

When x gram of carbon are heated with y gram 
of oxygen in a closed vessel, no solid residue is 
left behind. Which of the following statements is 
correct? 


10. 


11. 


12. 


(a) y/x must lie between 1.33 and 2.67. 

(b) y/x must be greater than or equal to 2.67. 
(c) y/x must be less than or equal to 1.33 

(d) y/x must be greater than or equal to 1.33. 


Elements X, Y and Z have atomic numbers 19,37 
and 55 respectively. Which of the following 
statements is true about them? 

(a) Their ionisation potential would increase with 

increasing atomic number. 

(b) Y would have an ionisation potential between 
those of X and Z. 

(c) Z would have the highest ionisation potential. 


(d) 


Standard molar enthalpy of formation of CO, is 


Y would have the highest ionisation potential. 


equal to 

(a) zero 

(b) the standard molar enthalpy of combustion of 

carbon (diamond) 

(c) the sum of standard molar enthalpies of 
combustion of gaseous carbon and of CO 

(d) 


the standard molar enthalpy of combustion of 
carbon (graphite). 


Pressure of 1 g of an ideal gas A at 27 °C is found 
to be 2 bar. When 2 g of another ideal gas B is 
introduced in the same flask at same temperature 
the pressure becomes 3 bar. What would be the 
ratio of their molecular masses? 

(a) 4:1 (b) 1:4 

(c) 1:8 (d) 2:8 


According to Bronsted Lowry concept, the relative 
strengths of the bases CH,COO , OH and CI are 
in the order 

(a) OH > CELGOO” => Clr 

(b) Cl > OH >CH,COO™ 

(c) RECODO > OH scr 

(d) OR > Gr >+CH,COO™ 

In which of the following does the overlap of two 
orbitals give a non-bonding interaction? 


o 


13. 


14. 


15. 


i 
Mg,B, ——% [X] + MgCl, 


X] +H0 > LY] + H, 

Regarding [X] and [Y] the wrong statement is 

(a) [X] is BCl, and [Y] is H¿BO, 

[X] is B,H, and [Y] is H,BO, 

(c) [X] with air and [Y] on strong heating (red 
heat) give same compound 

(d) in [Y], B complete its octet by accepting OH” 

from water molecule. 


The reaction shown below goes through classical 
carbocation. What is the major product of this 


reaction? 
Br 


Es, Product 


(a) trans-1, 3-dibromocyclohexane 

(b) cis-1, 3-dibromocyclohexane 

(c) trans-1, 2-dibromocyclohexane 

(d) cis-1, 2-dibromocyclohexane 

The solubility product of Mg(OH), is 1 x 10°. 
0.01 M Mg” will precipitate at the limiting pH of 
(a) 9 (b) 3 

(c) 8 (d) 5 


SOLUTIONS 


(a) 
(b): Be,C +4H,0 —> 2Be(0H), + CH, 
A 
Be(OH), + 2HCl(,,) —> BeCl,44) + 2H,O 
(Y) 


O 

lo, 
(c): CHz—C—NH,—>CH,— C=N 

sp? Sp 
(c) : Ifthe concentration of dissolved oxygen in water 
is below 6 ppm, the growth of fish gets inhibited. 


(a): Angular momentum J = mvr; P=amvr 


2 2 
or P = (Em Jr } 
2 2 


2mr 
(d): In CN , oxidation of C is + 2, and it changes to 
+ 4 oxidation state in CO,. So C is also oxidised. 


of Kb 


2 


l 
(d):C + q > CO ati) 
Initial mole a, E 

LA 32 
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Q 


10. 


11. 


12. 


LS. 


O 


Final mole 0 


| 1 
CO + r O, — CO, LD) 
For no solid residue CO should be zero in eq. (i) 
For that Y Ez! 20 
32 12 2 


LA A im ag 

32 24 x 24 

(b): Elements X, Y and Z with atomic numbers 
19, 37, 55 lie in group 1 (alkali metals). Within a 
group, ionisation potential decreases from top to 
bottom. Ionisation potential of ,,Rb is higher than 


s5Cs and lower than , 9K. 
(d) 
(b): For gas A, PAV =—ART with) 


A 


For gas B, PV = ERT ..-(ii) 


B 
Dividing equation (i) by equation (ii) gives 
LA a pe 

Pr mp M, 

Py + Pp = 3 Pp=3 -2 =.1 bar 


Ma _{™a Y fe \_{1s \{ Lbar | _, 
Mp l ma | Pa p 2g || 2 bar 


(a): Acidic strength order : HCl > CH,COOH > 
H,O 

Conjugate base strength order : 

Cl <CH,COOQ < OH 


(d): Partial positive-positive and partial positive- 


negative overlap leads to non bonding interaction. 


(a): Mg,B, ———> MgCl, + B,H, 
[X] 
[X] is not BCL,, it is B,H.. 
B.H, + 6H,0 ——> 2H,BO, + 6H, 
[Y] 
Both [X] and [Y] gives B,O,. 
B,H, + 30, — B,O, 


H,BO, > BO, 


Heat 
B(OH) (a9) + 2H,0 —> B(OH)", + HO" a) 
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Br Br Br 
Os OC 
“Br 


trans-1, 3-dibromocyclohexane 


15. (a): K,, for Mg(OH), = [Mg] [OH] 


107% = (0.01)10H 1! 
[OH] = 10” M 
=> [H*]=10 MorpH=9 
O Y 


For the 


SCIENTIST: 


Wastewater treatment system recovers electricity, filters water 

he waste materials in wastewater are full of organic materials which, to 

bacteria, are food. 
The system is set up like a typical microbial fuel cell, a bacterial battery that 
uses electrochemically active bacteria as a catalyst where a traditional fuel 
cell would use platinum. In this type of system, the bacteria are attached 
to the electrode. When wastewater is pumped into the anode, the bacteria 
“eat the organic materials and release electrons, creating electricity. 
To filter that same water, however, requires a different system ¡.e., developing 
a permeable anode that acts as a filter. 
The anode is a dynamic membrane, made of conductive, carbon cloth. 
Together, the bacteria and membrane filter out 80% to 90% of organic 
materials -- that leaves water clean enough to be released into nature or 
further treated for non-potable water uses. 
Researchers used a mixed culture of bacteria, but they had to share one 
feature -- the bacteria had to be able to survive in a zero-oxygen environment. 
"If there was oxygen, bacteria would just dump electrons to the oxygen not the 
electrode, They said. “If you cannot respire with the electrode, you Il perish.” 
“It's not 100 percent natural, but we select those that can survive in this 
condition, Researchers said. Its more like engineered selection, the 
bacteria that did survive and respire with the electrode were selected for 
the system. 
The amount of electricity created is not enough to, say, power a city, but it is 
in theory enough to help to offset the substantial amount of energy used in 
a typical water treatment plant. 
“Typically, the process consumes about 0.5 KWH of electricity per cubic 
meter,” Researchers said. Based on bench scale experiments, “We can 
reduce it by half, or more of that.” 
But the primary goal of this system isn t electricity production, it's wastewater 
treatment and nutrient recovery. 
“Bacteria can convert those organic materials into things we can use, 
Researchers said. We can also recover nutrients like nitrogen or phosphorus 
for fertilizer. We can use it to feed plants. It's only when we don't use it, then 
it becomes waste. 


MONTHLY TEST 


This specially designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for 


correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness. 


PRACTICE PAPER Time Taken : 60 Min. 
(a) total pressure (b) temperature 


Only One Option Correct Type (c) catalyst 
(d) amount of H, and L, present. 


Total Marks : 120 


1. The volume strength of 1.5 N H,O, solution is 


(a) 48  (b)84 (c) 3.0  (d) 8.0 8. Which of the following sets of quantum numbers is 
2. When water is dropped over sodium peroxide, the correct for a 4d-electron? 

a gas produced is | W Liz (b) 4,2,1,0 

(a) dinitrogen (b) dioxygen 2 

à | y . 1 

(c) dihydrogen (d) hydrogen peroxide. (c) 4,2 gal (d) 42,3, 
3. The ozone in the stratosphere is destroyed by i A 

(a) “Cl (b) OH (c) H (d) “ClO 9. Product ‘P of the given reaction, 
4. A mineral containing iron (II) sulphide but no other CH, — CH = CH — CH, E P will be 

sulphide is treated with excess of hydrochloric acid (a) CH,—CHO (b) CH, — COOH 


to produce hydrogen sulphide gas. If 3.15 g sample 


CH; ~ CH—~CH=CH: 
of mineral yielded 448 mL of hydrogen sulphide gas i an | 


at 0 °C and 760 mm pressure, the mass percentage OH OH 
of iron (II) sulphide in the sample is O 
- A a, / N 
(a) 20.6 (b) 35.2 (c) 55.8 (d) 72.4 (d) CH,—CH CH—CH, 
5. Wavelength of high energy transition of H-atom is a 
91.2 nm. The corresponding wavelength of He’ is 10. Which of the following is not true? 
(a) 91.2 nm (b) 22.8 nm (a) SH, and BiCl; do not exist. 
(c) 54.5 nm (d) 45.6 nm (b) There are two pn-dr bonds in SO; . 
6. Considering that NaOH neither oxidises nor (c) SeF4 and CH, are tetrahedral species. 
reduces CrO,Cl,, which of the following species (d) I; is a linear molecule with sp"d-hybridisation. 
will be formed when CrO,CL,) is dissolvedin NaOH 11, What is the general electronic configuration for 2" 
solution? row transition series? 
a) oy (b) CLO (a) [Ne]3d'-!9, 4? (b) [Ar]3d'", 4s! 
(c) ClO, (d) Cr(OH), (c) [Krlad 52 (d) [Xe]5d! "0, 5512 
7. The equilibrium constant value for the equilibrium: 12. 2 Al) +Fe Oz ALO; +2Fe g; AH°=-851.4kJmol ~. 
Hyg) + Ly == 2H] ig) How much heat is released when 72.0 g of Al reacts 
changes with with excess Fe,O3? 
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(a) 1135 kJ mol! (b) 1278 kJ mol? 
(c) 2.28 x 10° kJ mol * (d) 2.54 x 10° kJ mol” 
Assertion & Reason Type 


Directions : In the following questions, a statement of 
assertion Is followed by a statement of reason. Mark the 
correct choice as : 

(a) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


= 


2 


13. Assertion : F atom has a less negative electron 
affinity than Cl atom. 

Reason : Additional electrons are repelled more 
effectively by 3p electrons in Cl atom than by 
2p electrons in F atom. 

14. Assertion : 
Na,O, whereas potassium reacts with oxygen to form 
KO). 

Reason : Potassium is more reactive than sodium. 


Sodium reacts with oxygen to form 


15. Assertion : An endothermic reaction gives a better 
yield of products at higher temperature. 


Reason: The equilibrium constant of an endothermic 


reaction increases with increasing temperature. 


JEE MAIN / JEE ADVANCED 


Only One Option Correct Type 


16. Na SiO, is a polymer. How many O-atoms are 


shared by each SiO% tetrahedron with other SiO% 


tetrahedra? 
(a) 0 (b) 1 (d) 3 

17. Rank the following carbocations in increasing 
order of stability : 


(e) 2 


+ 


(i) 


(iii) Y 


(b) iv<i<iii<ii 
(d) i<iii<ii<iv 


(a) iv<ii<i<ii 
(c) ili<ii<i<iv 
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18. 


19. 


20. 


2l. 


hike 


LA. 


The pK, of acetyl salicylic acid (aspirin) is 3.5. The pH 

of gastric juice in the human stomach is about 2 to 3 

and the pH in the small intestine is 8. Aspirin will be 

(a) unionised in the small intestine and in the stomach 

(b) completely ionised in the small intestine and in 
the stomach 

(c) ionised in the stomach and almost unionised in 
the small intestine 

(d) ionised in the small intestine and almost unionised 
in the stomach. 


Which of the following are isoelectronic and 
isostructural? 
NO3, CO3, CIO3, SO; 
(a) conco; (b) COS, NO; 
(c) $03, CIO; (d) SO3, NO; 
More than One Options Correct Type 


Which of the following statements are false? 

(a) BeCl, exists as dimer in the vapour state and 
polymeric in the solid state. 

(b) Calcium hydride is called hydrolith. 

(c) The oxides of Be and Ca are amphoteric. 

(d) Bicarbonates of Na and Sr are insoluble in water. 


Which of the following reactions involve increase 
in entropy? 

(a) N20) F 3H(0) —E 2N Hs (o) 

(c) ASNO; (ag) T NaCl) —+ AgCl,,) Li NaNO; ıp 
(d) S(Rhombic) + Ozo) —> SO»(g) 


Which of the following reactions are correctly 
represented? 
(a) R—-CH= CH, + HCl] >R — GH — CH, 
Cl 
(b) R—CH= CH, + HI Peroxide. 
R—CH, —CH,—I 


Peroxide 


(c) R— CH=CH, + HBr——> 

R—CH, — CH, — Br 
(d) R—-CH= CH, + HI» R— CH — CH, 

I 

The A,H and A,,H of an element A are + 450 kJ mol”* 
and -100 kJ mol*. Which of the following options 
are true with respect to A* and A ions ? 
(a) AsH of A* = -450 kJ mol” 
(b) A¿H of A’ = -100 kJ mol’ 
(c) AH of A* = +350 kJ mol” 
(d) A,H of A` = +550 kJ mol! 


24. The 


Lo. 


Integer / Numerical Value Type 


number of stereoisomers 
bromination of trans-2-butene is 

An alkaloid contains 17.28% of nitrogen and its 
molecular mass is 162. The number of nitrogen 


obtained by 


atoms present in one molecule of the alkaloid is 


26. A diatomic molecule has a dipole moment of 


1.2 D. Ifthe bond distance is 1 A, 1/x of an electronic 
charge exists on each atom. The value of x is 


Comprehension Type 


The percentage labelling of oleum (mixture of H,SO, 
and SO;) refers to the total mass of pure H,SO,. The total 
amount of H,SO, found after adding calculated amount 
of water to 100 g oleum is the percentage labelling of 
oleum. Higher the percentage labelling of oleum, higher 
is the amount of free SO; in the oleum sample. 


Zi. 


28. 


29. 


SELFCHECK 4 


No. of questions attempted 
No. of questions correct 


Marks scored in percentage 


What is the amount of free SO in an oleum sample 
labelled as "118%"? 
(a) 40% (b) 50% (c) 70% (d) 80% 

100 g sample of 147%’ oleum was taken and calculated 
amount of H,O was added to make H,SO, solution. 
500 mL of x M KOH solution is required to neutralise 
the H,SO, solution. The value of x is 


(a) 1 (b) 2 (c) 4 
Matrix Match Type 


(d) 6 


Match List I containing a list of processes involving 
expansion of an ideal gas with List II describing 
the thermodynamic change during corresponding 
process and choose the correct answer using the 
codes given below the lists. 


List I List I 
P. An insulated container has (i) The 
two chambers separated by temperature 
a valve. Chamber I contains of the gas 
an ideal gas and the chamber decreases. 


II has vacuum. The valve is 
opened. 


30. 


Q. An ideal monoatomic gas (ii) The 
expands to twice its original temperature 
volume such that its pressure of the gas 
Po Ar where, V is the e 

constant. 
volume of the gas. 

R. An ideal monoatomic gas (iii) The 
expands to twice its original temperature 
volume such that its pressure of the gas 
Po — where, V is its — 

y4 
volume. 

S. An ideal monoatomic gas (iv) The gas 
expands such that its pressure loses heat. 
P and volume V follows the 
behaviour shown in the graph: 

P 
< 
V, 2, 
(v) The gas 
gains heat. 
P Q R S 

(a) (i, iii) (ii) (iv) (i, ii) 

(b) (ii) (Liv) WD (ii, iv) 

(E) Un (Lv) (iv) (ill v) 

(d) (ii iv) (ii) (iv) (i) 


Match the Column I with Column II and mark the 
appropriate option. 
Column I Column II 
(A) Is (P) m,=0 
(B) 2p, (Q) Nodal planes = 2 
(C) 3dyy (R) Radial nodes = 0 
(D) 3d,2 (S) Number of maxima = 1 
A B C D 
(a) BR,S PRS Q, R, S P, R, S 
(b) Q,S P R,S Q, R P, S 
W BRS Q P P, Q 
(d) R,S P Q Q, S Q, R,S 


DD 
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ZARNA 


SOME IMPORTANT PROPERTIES AND COMPOUNDS 
OF p-BLOCK ELEMENTS 


Chemical Properties oF Group 15 ELEMENTS — 


$ E E 6 6 b&b tt & $ $ | E E ù € t E $ & @ JN A, E E A O A A A A A A O A O O A A A O A O A A A A A A A O n 


Group 15 clemente form : : Thermal stability : NH, > PE > ASH, > SbH; > BiH, 


: oxides of type X203, X204 :  : Solubility: NH; > PH; > AsH; > SbH; > BiH; 
| 0 E 


' Basic character : NH; > PH; > AsH; > SbH; > BiH; 
Acidic nature decreases : | 
ET : Bond angle : NH; > PH; > AsH, > SbH; > BiH, 
(left to right), increases | o y 

(down the group) | Reducing character : NH; < PH; < AsH; < SbH; < BiH, 3 


E + A + Æ +E 2 © Ea 8 EEG E A + E oe Ea GEE G E A ele ea me alee 


3 Covalent character : NH; > PH; > AsH; > SbH; > BiH; | 


TU AAA ee ee ee ee ee ee ee er 


/ Chemical | A Ml 
i « A, Eg 9 y E gh 19y 
properties om q | - 


ee A A O A O l l l E a o A A O A 


Stability ol of +3 ! | Üronp 13 ee form MX, whereas all form MX: e | 
increasesand+5 3: nitrogen. ] 
| E Stability : NF; > NCI; > NBr; | 
A. e ES - i Lewis acid strength : PCI, > AsCl, > SbCl, and PF; > PBr; > PL, | 

| Lewis base strength : NI; > NBr; > NCI; > NF; | 


decreases down the 


3 Bond angle : PF; < PCI, < PBr; < PI, (increasing b.p. - b P 


3 repulsions) 


et | CO E E EEE y 4 POT E E Y > 4 $4 6 + 0 4 $ 4 $ € $» $ 2 E E E PP Fe 8 & 82 O + BS Pe E + $» El Eye Ú'O Fe oO O O + E 
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A rar ra ra ar rll 


E E | 


IMPORTANT COMPOUNDS OF NITROGEN AND PHOSPHORUS 


Compounds Preparations Properties 


Ammonia (NH3) Haber's process : [Ag(NH,),]* <A! 
| 1 773K a” ; 
H” TNH NH,Cl + NaOH —> NH; + H,O + NaCl Be NO an e 
is 4 > NH3 + Hy am Cl + Na 
sp? hybridisation 2NH,Cl + Ca(OH), “> CaCl, + 2NH; + 2H,0 > 
i alias Slaked lime 
Mg,N, + 6H,0 —> 3Mg(OH), + 2NH, 
Phosphine (PH) | 4H po, 25 3H,PO, + PH; P,+H, 
P, + 3NaOH + 3H,0 —> 3NaH,PO, + PH Si 
arrive Cu + H,PO, 
e PH,I + KOH —> PH; + KI + ILO HPO, 
> hybridisation | 
P (pyramidal) Ca3P2 + OHO —> 3Ca(OH), + 2PH; 


Nitric acid 2KNO, T H,SO, —> 2HNO, + K,SO, 


(HNOS5) Pt/Rh lo VE 
4NHs(g + 50719 —%E5, 4NOw + 6H20 (2 Ff Ẹ co, 
H, if 500 K, 9 bar | 
O—N H2SnOz H,O + NOCI 
`O 2NO(g) + Oxe) —> 2NO»(2) + 2[C1] 


3NO(g) + HO —> 2HNO53(ag) + NO) 


Cyclotrimetaphosphoric 


Phosphonic acid (H;PO;) Phosphoric acid (H¿PO,) dis (HPO3); 
O O NE 
3 ls O O O 
jo” Vi HO” oe WI Lo 
fie HO“ SO” ‘oH 
Dibasic and reducing agent Tribasic and non reducing Tribasic 
Oxoacids of | | | 
phosphorus | | | 
Pyrophosphorous Pyrophosphoric Hypophosphoric 
acid (H,P,0s) acid (H,P,07) acid (H¿P>05) 
O 
H lb, O Wass Ds, Use HO ll L OH 
| | HO7 SO” \~OH 
OH OH OH OH HO OH 
Dibasic and reducing agent Tetrabasic Tetrabasic 
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Hydrides 
| Stability of -2, +6 3 3 Boiling point : H,O > H,Te > H,Se > H,S 


3 oxidation states decreases 3 | Volatility : H,S > H,Se > H,Te > H,O 
| o the group ami +t, ` Bond angle: H,O > H,S > H,Se > H,Te 
: oxidation state increases : | 
| : : Acidic character : H2O < H,S < H,Se < H)Te 
: down the group. . 


~ ARAE P ee ed | Reducing power : H, Te > H)Se > H2S > H20 


Chemical 
properties , 


Halides (EX6, EX, and EX7) 
3 Hexahalides stability: SF; > SeF¿ > TeF, :: Monoxides : Except selenium, all elements ` 
| Tetrahalides : SF,(gas), SeF, (liquid), TeF, (solid). i form monoxides, MO. 
| SP, readily hydrolysed than SE,. : Dioxides : All elements form dioxides 3 


3 :: MO,, when burnt in air. SO, (monomeric), : 
: Dihalides : All elements except selenium form :: : 
3 :: SeO, (polymeric), TeO, and PoQ, (ionic : 
: dihalides. a 
:: solids). 


: Monohalides : Dimeric in nature and undergoes :: Trioxides : Sulphur, selenium, tellurium : 


3 disproportionation. $ form trioxides, MO». 


(E E E e A a a a a a a a a a a a E ee | A A E a A | 


IMPORTANT COMPOUNDS OF OXYGEN AND SULPHUR 


Ozone (O3) Silent electric 
3 
discharge 


A . 30, === 20, 


Y EEN + all 
O O = 


HCl + SnCl, 


Contact process : > NaHSO, + H,O 
V20; : -Na,SO, + 2H,O 
IS ; 224 2 
250) (g) Ap 0x9 : rec - = — | ZnSO, 4 H, 
eS ‘| 12C + 11H,O 
Ju g | | 
2H,SO,<—— H,S,07 NaS SO,+ H,O 
O acl, > Na,SO, + H3S 
Sulphuric acid BaSO, + HCl 


K, | Fe(CN 
LEO > K,SO, + FeSO, + 


(NH,),SO, + COT 
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Hyposulphurous O O Sulphurous acid (H,SO;) 
acid (H,S,0,) S | o UN Dibasic acid, 
HAU—3—3-—— 0H 
Unstable in pure form but stable as salts. strong reducing : Sulphuric acid (H3804) 
OS of 6-43 agent. HO~ INo Dibasic acid, strong | 
O.S. of S = +4 HO oxidising and PS 

Pyrosulphurous acid or OO - dehydrating agent. alih O 
Disulphurous acid wt O.S. of S = +6 
(H,S,0s) joanne 
O.S. of S = +3 and +5 H à == Peroxomonosulphuric a 


Dithionic acid N | 


Oxoacids W 
| of ; 
À sulphur 4 


acid (Caro’s acid) (H,SO;) : 


- Monobasic acid, strong HO“ || “OOH 


(H,5205) : > T oxidising agent. O 
Dibasic acid O | | SO e OS ofS a6 
HO OH = 
OS. of § = +5 e 
o | o à  Thiosulphuric acid S 
Disulphuric acid or Pyrosulphuric acid Ñ | 
(H,$,0;) O (4,503) 
A sulphuric acid = l 9 l =0 et ii HO” [So 
analogue of acetic ~ | | ~~ Peroxodisulphuric acid reducing agent. HO 
anhydride. HO OH (Marshall's acid) (H,S,0,) O.S. ofS = -2, +6 
O.S. of S = +6 Y 7 
Lo 
of So—o Io 
HO HO 


Dibasic acid, strong oxidising agent. 
Ə.S.: of S = +6 


CTD 


CHemicaL PROPERTIES oF Group 17 ELEMENTS 


a: shows only - 1 oxidation state: 
‘(except +1 in HOF while other: 
‘elements show —1, +1, +3, +5 and +7: 


Chemical ` 


| oxidation states also. 


A A ee ee ea ia a rr rar er rea A A 


, properties 


: OF), OF) 

: CLO, CIO,, CLO4 and ClO, 

:Br30, BrO,, BrO, 

1,04; 1409 

: All are covalent and powerful oxidising agents. 
' Oxidising power : ClO > CIO, > Cl,O, > CLO;: 
Stability ; C1,0 < CIO, < CO6 < CLO, 7 


| 


SALTA EA Hydrogen halides |...... OEESNATEREDAER T 


‘Boiling points : HF > HI > HBr > HCl 

: Melting points : HI > HF > HBr > HCl 

‘Bond lengths : HI > HBr > HCl > HF : 
: Bond dissociation enthalpy : HF > HCl > HBr > HI: 
: Acidic strength : HI > HBr > HCl > HF 3 
Thermal stability : HF > HCl > HBr > HI 

: Reducing power : HI > HBr > HCl > HF 


ee ee EE A A O A A A A A A A A A A A A AO A A A A A A A A A A A A A A A | 


A © 8 A A A 2 A A A PF A O O O A ee A a 


Oxoacids 


A A A 8 A A Fe A A A O O A A O A A 


: Acid teenie s HCIO; > HCIO, > HCIO, > HCIO: | 
: ¿HOCI > HOBr > HOI | 
: | Oxidising power : HOC] 
BrO; >10; > ClO; 

| : HCIO, < HCIO; < HCIO; < HCIO 


= HOBr > HOI; 


E ë 6 ë $ 6 è € a $ 6 $ 6 6 $ € by 6 0 & $ 8 @ E $6 $ 56 $ $6 6 E te 5% 606 $5 4 EG 0 hy FT € $6 sd 6 ë $ & ë 6 ë b E + 6 ë $ 6 $ È EGE $ $ 6 bs GUU D‘ 
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IMPORTANT COMPOUNDS OF HALOGEN FAMILY 


Chlorine | Laboratory method : Cl, + 2FeSO, + H,SO, —> Fe,(SO,)3 + HCl 
(CL) 2NaCl + 3H,SO, + MnO, —+ Cl, + H S —> 2HCI+S 
2NaHSO, + MnSO, + 2H,0 + Cl, Cl, + 2NaOH (qi) —> NaCl + NaOCl + H,O 


3Cl, + 6Na0OH conc) —> 5NaCl + NaClO; + 3H,O 


Coloured 
Cl, 85 2HCI + [0] == Colourless 
Apo pe NaCl + H,SO, 420K. NaHS O, + HCI Colourless and pungent smelling gas, easily liquifiable, 
Chloride extremely soluble in water. 


823 K 
(HCI) NaHSO, + NaCl ==> Na,SO, + HCl | Na CO; + 2HC] —> 2NaCl + HO + CO, 


Na,SO; + 2HCl —> 2NaCl + H,O + SO, 


> Oxoacids of halogens : 


Oxidation state of halogen Chlorine Bromine 
+1 H JI © HO Hypohalous 


+7 HCIO, HBrO, HIO, Perhalic 
H.IO, 


INTERHALOGEN COMPOUNDS 


Properties 


Covalent Strong oxidising | Diamagnetic Reactive than 
in nature agents in nature halogens 


Partially ionised Coloured 
in solution or in nature 
in liquid state 


Types of interhalogen compounds 


T-shaped 
i 

Q 

MEA 


bs 
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ComMPOUNDS OF XENON 


XeF, 


Xenon difluoride (XeF,) Xe + F, 673 K, 1 bar, 


(Xe in excess) 


Linear, sp°d 


Xenon tetrafluoride (XeF,) es 12H 873 K > XeF 
- 2 6-7bar 4 Square planar, dsp” 
(T 25) 
Xenon hexafluoride (XeF¿) Xe + 3F 573 K XoF 
EZ "60-70 bar 6 Distorted octahedral, sp°d° 
(1:20) 
Xenon trioxide (XeO3) XeF, + 3H,0 —> XeO, + 6HF Pyramidal, sp” 
Xenon oxydifluoride (XeOF;) XeF, + HO —> XeOF, + 2HF T-shaped, spd 
Xenon oxytetrafluoride (XeOF 4) XeF, + HO —> XeOF, + 2HF Square pyramidal, sp*d” 


Xenon dioxydifluoride (XeO,F,) | XeOF,+H,0 —> XeO,F,+2HF | Distorted trigonal bipyramidal, spd 


A O A A O A O O O A O A å A A A A A A O O O A A A A A A A A A A A A 


Scientist of the Month 


Sir William Henry Perkin 
(12 March 1838 — 14 July 1907) 


Early Life and Education 

William Perkin was born on 12 March 1838 in East End of London. At the age 
of 14, Perkin attended the City of London School, where he was taught by 
Thomas Hall, who fostered his scientific talent and encouraged him to pursue 
a career in chemistry. 

In 1853, at the age of 15, Perkin entered the Royal College of Chemistry in 


London, where he began his studies under August Wilhelm von Hofmann. 


Contributions 
e In 1856, he discovered that aniline could be partly transformed into a 


SS O O O A A å A A O O O A A A A A O O O A O O A A O A A E 


Sir William Henry Perkin 


crude mixture which, when extracted with alcohol, produced a substance 
with an intense purple colour, he commercialised it as a dye mauveine. 
At that time, all dyes used for colouring cloth were natural substances, 
many of which were expensive and labour-intensive to extract. Perkin 
filed for a patent in August 1856, when he was still only 18. 

e After the discovery of mauveine, many new aniline dyes appeared 
(some discovered by Perkin himselt), and factories producing them were 
constructed across Europe. He introduced aniline red in 1859, aniline 
black in 1863 and alkalate magenta in 1864. 

e |n 1869, Perkin found a method for the commercial production of the 
brilliant red dye alizarin from anthracene. 

e  Perkin's further experimentation led to his discovery of a method for 
changing the structure of organic compounds at the molecular level. 
Using this process, known as, Perkin Synthesis,” he produced coumarin, 
a synthetic perfume which has been described as smelling like fresh hay 
or vanilla. 

e Later, he researched on the development of a process for producing 
glycine and tartaric acid, as well as significant research on the similarities 
between tartaric acid and maleic acids. 

e He is considered to be the father of synthetic dye and perfume industries. 


Awards and Honours 
e Royal Medal (1879) 
e Davy Medal (1889) 
e Albert Medal (1890) 
e = Perkin Medal (1906) 
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with exclusive and brain storming MCQs 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation 


Variation of resistance with increase in cell constant 
gives graph of the type 


(a) (b) 


Resistance —> 


Resistance —> 


Cell constant —> 


Cell constant —> 


(c) (d) 


Resistance —> 
Resistance —> 


Cell constant —> Cell constant —> 
Toluene by Etard's reaction gives 

(a) ortho-cresol (b) benzoic acid 

(c) benzyl alcohol (d) benzaldehyde. 


Identify (X), (Y) and (Z) in the given reaction. 


| I, + NaOH Ag _ H,SO,/HgSO, 
CH,COCH, pa E 
| heat heat heat 


(a) X=CHI, Y=CH¿CHO» Z= HCHO 

(b) X=CHI,, Y=CH,OH. Z= CH¿CHO 

(c) X=CHI,, Y = CH=CH, Z= CH,CHO 

(d) X=CH,COCI,» Y= CH,= CH, Z= CH¿CHO 
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4. 


6. 


o 
Monomer of i „ 18 
CH, 


(a) 2-methylpropene (b) styrene 
(c) propylene (d) ethene. 


The rate constant, the activation energy and the 
Arrhenius parameter of a chemical reaction at 
25°C are 3.0 x 10° s™!, 104.4 kJ mol! and 6.0 x 
10% s” respectively. The value of the rate constant 
at T = œ is 

(a) 20x10% s” 
(c) infinity 


(b) 6.0 x 10% 5” 

(d) 3.6x 10% 5”. 

The main reason for larger number of oxidation 

states exhibited by the actinides than those of 

corresponding lanthanides, is 

(a) lesser energy difference between 5f and 6d 
orbitals than between 4f and 5d-orbitals 

(b) larger atomic size of actinides than the 
lanthanides 

(c) more energy difference between 5f and 6d 
orbitals than between 4f and 5d-orbitals 

(d) greater reactive nature of the actinides than 
the lanthanides. 


The most comprehensive question bank books 
that you cannot afford to ignore 


VERAS 2020-1988 


E 


ł 300 x 300 < 350 


33 Years’ NEET Chapterwise-Topicwise Solutions Physics, Chemistry & Biology 
contain not only Chapterwise-Topicwise questions that have appeared over the last 
33 years in NEET, but also full solutions, that too by experts. Needless to say, these 
question banks are essential for any student to compete successfully in NEET. 


HIGHLIGHTS: 

- Chapterwise-Topicwise questions of last 33 years’ (2020-1988) of 
NEET/AIPMIT 

+ Chapterwise-Topicwise segregation of questions to help you assess the 


level of effort required to succeed 


« An unmatched question bank series with close to 1,000 pages having Scan now with your 
| smartphone or tablet" 
detailed solutions by experts 


Visit 
Available at all leading book shops throughout India. www.mtg.in 
For more information or for help in placing your order: for latest offers 


Call 0124-6601 200 or email info@mtg.in 
“Application to read QR codes required 


and to buy 
online! 


CHEMISTRY TODAY | JUNE ‘21 & 


vi 


10. 


11. 


12. 


O 


Which of the following structures is enantiomeric 


with the molecule (4) given below? 


H 
La CH, 
HG,” vBr 
(A) 
| 10% 
yr G&H sH 
HC Br Br C,H. 
: 
Oo oc @ ce 
HC C,H, H.C, CH, 


What could be the product for the following 
reaction? 


N(CH,), 


(> NaNO,, HCI 


> 
El ZN 


CH, 
N(CH) ys 
(c) (d) 
ON | 


| ‘NO 

CH, 
The composition of a sample of wustite is Fey.93O. 
What is the percentage of iron present as Fe” ? 
(a) 15% (b) 25% 
(c) 35% (d) 45% 
What is the colour of the end product “Y” of the 
following set of reactions? 


Phenol + Phthalic anhydride 22% 2, x NaOH, y 
(a) Green (b) Blue 
(c) Pink (d) Yellow 


The total number of possible isomers of the complex 
compound [Cu " (NH}),] [Pt CL] is 


(a) 3 (b) 6 
(c) 5 (d) 4 
| l 
Plot of [YS (X, mole fraction of A in 


Xa Y, 
liquid and Y, in vapour) is linear whose slope and 
intercept respectively are 


O O 


ome Pm" Pp ô 
(a) Pp/Pa> eit. (b) Par pr PAR Pg 
PR 
- : pı =p, 
c) Palpz EL (dy ph- pp E ps 
B 
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13, 


14. 


If an oil soluble dye is mixed with water-in-oil 
emulsion then, 

(a) dispersion medium will be coloured 

(b) dispersed phase will be coloured 

(c) both (a) and (b) 

(d) none of these 

On reaction with Cl,, phosphorus forms two types 
of halides ‘A’ and ‘B. Halide “A” is yellowish white 
powder but halide ‘B’ is colourless oily liquid. 
Which of the following are their hydrolysis products 
respectively? 


(I) HPO, (TIT) HPO, 
(IT) HPO, (IV) EPO: 
(a) Land II (b) H and III 
(c) III and IV (d) Iand IV 


. A 100 mL solution of 0.1 N HCl was titrated with 


0.2 N NaOH solution. The titration was discon- 
tinued after adding 30 mL of NaOH solution. 
The remaining titration was completed by adding 
0.25 N KOH solution. The volume of KOH required 
for completing the titration is 

(a) 70 mL (b) 32 mL 

(ce) 35 mL (d) 16 mL. 


SOLUTIONS 


l. 


(c): We know that the electrical resistance of 
electrolytic solutions is directly proportional to its 
length (1) and inversely proportional to its area of 
cross-section (a) i.e., 
R oc J = R= p 

a a 
Comparing with y = mx + c. 
The graph of R vs (l/a) will be a straight line starting 
from the origin with slope p. 


CH, Y Spt CH=0 
2? 
(CT =O 
+ NaO 
(c) : CH,COCH, 2 cH 7 > CH=CH 
(X) (Y) 
H,SO,/ 
Laso; 
CH,CHO 
(Z) 
(a) 


(b): According to Arrhenius equation, k = Ae Ea RT 
At T=% k=zA260% ij g 
(a) 


10. 


11. 


12. 


(a) : Structure (a) is enantiomer of molecule (4) 
because in this, the configuration of two groups, 
i.e., CH, and C,H, is reversed at the chiral carbon. 
(c) 
(a) : Let, no. of O” ions in Fe,..¿0 = 100 

Total no. of Fe“ and Fe** ions = 93 
Let no. of Fe”* ions in the sample = x and 
no. of Fe”* ions in the sample = y 

x + y = 93 uso NL) 
Total -ve charge carried by 100 O” ions = 200 
Total +ve charge carried by x Fe~* ions = 2x 
Total +ve charge by y Fe** 
Thus, 2x + 3y = 200 veg (Ah) 
Solving (i) and (ii), we get x = 79, and y = 14 

No. of Fe”* ions, x = 79 and 


No. of Fe?* 


lons = 3y 


ions, y = 14 


14 
. % of iron present as Fe”* = 7414 100 = 15.05% 


vik colour with NaOH 
O 
| 
a 
A 
: : | Conc. H,SO 
Phthalic ; Gone. Ee, pA 
: anhydride } 0) H20 
OH 
ara 
(X) 


Phenol (two molecules) 


(d): (i) [Cu(NH,),Cl] [PtCl,(NH,)| 
(ii) [Cu(NH)CL] [Pt(NH,)5Cl 
(iii) [CuCl,] [Pt(NH,),] 

(iv) [Cu(NH,),CL] [Pt(NH,),CL] 


(c): p, =p% x X, = Total pressure x Y, 
Dg = pz X Xz = Total pressure x Y, 
PpXp _ Yg pgl-X4)_1-Y4 
PaXa Ya  PaXa Ya 
os Ita 1] =£4 7. PA 
A pp\*A Pata Pp 
fata lth) oh Bie 
Xa pp Ya \ pp) Pr YA Bp 


This is equation of straight line. 


Slope = == , Intercept = pi iD va TPA 
PB PB 


13. (a) 
14. (b): ‘A is PCl, and ‘B’ is PCL. 
P, + 10Cl, ——> 4PCL, 


P, + 6Cl, —> 4PCl, 
When ‘A’ and ‘P’ are hydrolysed. 
PCI. +4H,0 —> H,PO, + 5HCI 
(A) Phosphoric 
Phosphorus acid 
pentachloride 
PCL +3ELO—=> H,PO,+3HCl 
(B) Phosphorous 
Phosphorus acid 
trichloride 


15. (d): Let volume of HCI neutralised by NaOH = V, 
N,V, = NV 80.1. % Vi = 02 Xx 30; V, = 60 mL 
Total volume of HCl = 100 mL 
(100 - 60) = 40 mL 0.1 N HCl is now neutralised by 
0.25 N KOH 
N,V, = N,Voxony = 0-1 x 40 = 0.25 x V3; 

V,= 16 mL. 
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Practice Paper 2021 


General Instructions : Read the following instructions carefully. 


(a) 
(b) 


each while Q. No. 3 to 16 carry 1 mark each. 


Time Allowed : 3 hours 
Maximum Marks : 70 


There are 33 questions in this question paper. All questions are compulsory. 
Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions carrying 4 marks 


(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 
(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 
(e) Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 
(f) There is no overall choice. However, internal choices have been provided. 


(g) 


56, 


Use of calculators and log tables is not permitted. 


SECTION-A (OBJECTIVE TYPE) 


Read the passage given below and answer the 
following questions : 

Colloidal particles shows various properties like 
mechanical properties (i.e. Brownian movement, 
diffusion), 


(Tyndall effect), electrical properties (electrophoresis 


sedimentation, optical properties 
and electro-osmosis). Colloidal solutions too exhibit 
colligative properties such as osmotic pressure, 
lowering of vapour pressure, depression in freezing 
point and elevation in boiling point. 

The physical properties shown by colloidal particles 
are heterogeneity, filterability (can pass through 
ordinary filter papers as the size of the pores of filter 
paper is larger) non-setting nature, showing colour. 
Colour of the colloidal solution is not always as the 
colour of the substances in bulk. 
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(i) 


The colour depends on size and shape of colloidal 
particles, wavelength of source, nature of colloidal 
solution and method of preparation. 

The following questions are multiple choice 
questions. Choose the most appropriate answer. 


Which of the following statements are correct? 

(i) On the application of an electric field, the 
particles of lyophobic sol may move in both 
directions or not move at all. 

(ii) Surface tension of lyophobic sols is similar to 
that of the dispersion medium. 

(iii) Electro-osmosis is the movement of the 
particles of dispersion medium under the 
influence of an electric field. 

(a) (i), (ii) and (iii) 

(b) (i) and (iii) 

(c) (ii) and (iii) 

(d) (i) and (ii) 


(1i) Tyndall effect in a colloid is due to 
(a) interference of light (b) intensity of light 
(c) reflection of light (d) scattering of light. 


(iii) The simplest way to check whether a system is 
colloidal is by 
(a) Tyndall effect 
(c) electrodialysis 
(d) measuring particle size. 


OR 


The presence of electric charge on colloidal particles 
is indicated by 
(a) osmosis 

(c) electrolysis 


(b) Brownian movement 


(b) dialysis 


(d) electrophoresis. 


(iv) Separation of colloidal particles from those of 
molecular dimension with electricity is known as 
(a) electrolysis (b) electrophoresis 
(c) electrodialysis (d) none of these. 


2. Read the passage given below and answer the 
following questions : 

Proteins are polypeptides with a biological function. 

The sequence of amino acids in protein is called its 

primary structure. The bond between C and N is 

somewhat shorter than a normal CN single bond 
because of mesomery with the C= O double bond. 

Each position in the primary structure can be 

occupied by any of the 20 common amino acids, 

the possible number of combination is huge. The 
secondary structure of protein in any regular, 
repetitive folding pattern in the molecule. It is 
stabilised by hydrogen bonds between amino and 

keto-groups of the peptide bonds, which carry a 

partial positive and negative charge, respectively. 

Two secondary structures of proteins are, 

1. œ - helix : The o-helix, a common structural 
modification of proteins, consists of a right 
handed helix with a repeat length of 3.6 amino 
acid resides per helical turn. 

2. P - strand : In the $ - strand, the polypeptide 
backbone is stretched out to nearly maximum 
extension and then laid side by side which 
are held together by intermolecular hydrogen 
bonds. Several strands are aligned either in a 
parallel or antiparallel fashion. 

In these questions (Q. No. i - iv), a statement 

of assertion followed by a statement of reason 

is given. Choose the correct answer out of the 
following choice. 


(a) Assertion and reason both are correct statements 
and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements 
but reason is not correct explanation for 
assertion. 

(c) Assertion is correct statement but reason is 
wrong statement. 

(d) Assertion is wrong statement but reason is 
correct statement. 


(i) Assertion : 6 - pleated sheet structure of protein shows 
maximum extension. 
Reason: Intermolecular hydrogen bonding is present 
in them. 


(ii) Assertion : All proteins have three dimensional 
structures. 
Reason : Primary structures of protein are sequence 


of amino acids. 
OR 
Assertion : Insulin is water soluble. 
Reason : Insulin is a globular protein. 
(iii) Assertion : Peptides are composed of amino acids 
joined by amide bonds. 
Reason : Amide bonds do not participate in hydrogen 
bonding. 
(iv) Assertion: Helical structure is a secondary structure 
of proteins. 
Reason : Helical structure is stablised by hydrogen 
bonding. 
Following questions (Q. No. 3 - 11) are multiple choice 
questions carrying 1 mark each: 
3. Saturated solution of KNO, is used to make ‘salt 
bridge because 
(a) velocity of K* is greater than that of NO; 
(b) velocity of NO; is greater than that of K* 
(c) velocities of both K” and NO), are nearly the same 
(d) KNO, is highly soluble in water. 


4. Hydrogen iodide cannot be prepared by the action 


of conc. H,SO, on potassium iodide because 
(a) HI is stronger reducing agent than H,SO, 
(b) HI is more volatile than H,SO, 

(c) H,SO, is an oxidising agent 

(d) H,SO, forms complex. 


OR 


When I, is dissolved in CCL, the colour that results is 
(a) brown (b) violet 
(c) colourless (d) bluish green. 
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5. The product ‘D’ in the following sequence of 


reactions 1s 
NH, 


(a) 2, 4, 6-tribromofluorobenzene 
(b) fluorobenzene 

(c) p-bromofluorobenzene 

(d) tribromobenzene. 


OR 


The IUPAC name of a tertiary amine in which one 
methyl, one ethyl and one n-propyl group is attached 
to nitrogen is 

(a) N-methyl-N-ethylpropanamine 

(b) N-ethyl-N-methylaminopropane 

(c) N-ethyl-N-methylpropanamine 

(d) N-methyl-N-ethylaminopropane. 


Bry NaNO, 
Ly AA 


B HBF Heat 
(aq.) HCl 


Tig sD 


Which of the following statements is not correct? 

(a) 5% aqueous solutions of NaCl and KCl are said 
to be isomolar. 

(b) 1 M sucrose solution and 1 M glucose solution 
are isotonic. 

(c) Molecular mass of acetic acid and benzoic acid is 
higher than normal mass in cryoscopic methods. 


Al, _ Ky 


(d) For the same solution, = = 

The metals of group-12 are softer than other 

transition metals because 

(a) group-12 metals have a cage-like structure 

(b) group-12 metals have high ionisation energies 

(c) s- as well as d-electrons take part in metallic 
bonding 

(d) d-electrons do not take part in metallic bonding. 


The two main differences between RNA and DNA are 
(a) ribose sugar and thymine in RNA 

(b) deoxyribose sugar and uracil in DNA 

(c) ribose sugar and uracil in RNA 

(d) deoxyribose sugar and guanine in DNA. 


OR 


Which of the following statements is incorrect about 

proteins? 

(a) They do not contain polypeptide linkages. 

(b) Many of them are enzymes. 

(c) They are nitrogenous organic compounds of 
high molecular masses. 


(d) On hydrolysis by enzymes, they give amino acids. 
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10. 


11. 


Which of the following isomers will give white 
precipitate with BaCl, solution? 
(a) [Co(NH3)¿SO,]Br (b) [Co(NH;).Br]SO, 
(c) [Co(NH;),(SO,),|Br 
(d) [Co(NH;),Br(SO,)] 
OR 
Hexaamminenickel(II) hexanitrocobaltate(III) can 
be written as 
(a) [Ni(NH3)¢],[Co(NO,)<]; 
(b) [Ni(NH3)¢];[Co(NO,)<], 
(c) [NUNH3)¿] [Co(NO,)¢] 
(d) [Ni(NH3)<(NO,),_]Co 
The IUPAC name of (CH,),CH — CH, — CH)Br is 
(a) 1-bromopentane 
(b) 1-bromo-3-methylbutane 
(c) 2-methyl-4-bromobutane 
(d) 2-methyl-3-bromopropane. 


The number of unpaired electrons in gaseous 
species of Mn”*, Cr°* and V”* respectively are 
and the most stable species is 
(a) 4,3 and 2; V** (b) 3,3 and 2; Cr** 
(c) 4,3 and 2; Cr”* (d) 3, 3 and 3; Mn” 


In the following questions (Q. No. 12 - 16) a statement 
of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) 


(c) 
(d) 


12. 


13. 


Assertion and reason both are correct statements 
and reason is correct explanation for assertion. 
Assertion and reason both are correct statements 
but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong 
statement. 

Assertion is wrong statement but reason is correct 
statement. 


Assertion : Cr”* is reducing and Mn” is oxidising. 
Reason : Cr^* and Mn”* have d* configuration. 


Assertion Anisole undergoes electrophilic 
substitution at ortho and para-positions. 
Reason : Anisole is less reactive than phenol towards 


electrophilic substitution reactions. 


OR 


Assertion : tert-Butyl methyl ether on cleavage with 
HI at 373 K gives tert-butyl iodide and methanol. 
Reason :The reaction occurs by Sy2 mechanism. 


14. Assertion : Pressure does not have any effect on 
solubility of solids in liquids. 
Reason : Solids and liquids are highly incompressible. 


15. Assertion : Most carboxylic acids exist as dimers in 
the vapour phase or in aprotic solvents. 
Reason : Higher carboxylic acids are practically 
insoluble in water due to the increased hydrophobic 
interaction of hydrocarbon part. 


16. Assertion : For the reaction, 
CHC + Cl, CCl, + HCl, Rate =k[CHCl,][Cl,]* 
Reason : Rate of reaction is always equal to the sum 
of the stoichiometric coefficients of the reacting 
species in a balanced chemical equation. 


SECTION-B 


The following questions, Q. No. 17 - 25 are short answer 
type and carry 2 marks each. 


17. Explain the following : 
(i) Sulphur exhibits tendency for catenation but 
oxygen does not. 
(ii) Why HF acid is stored in wax coated glass bottles? 


18. The outer electronic configuration of two members 
of the lanthanoids are as follows : 
Af’ 5d' ös and 4f 5d" ös. 
What are their atomic numbers? Predict the 
oxidation states exhibited by these elements in their 
compounds. 
OR 


Describe the variability of oxidation states in the 
first row of the transition elements (Sc - Cu) and 
indicate the general trend. 


19. The decomposition of NH, on platinum surface, 
P ; 
2 NH x(g) <y ÑN2(g) T 352(g) is a zero order 


reaction with k = 2.5 x 10% mol L™' s”*. What are 
the rates of production of N, and H,? 


20. The specific conductance of N/50 solution of a 
cell of KCI at 25°C is 0.002765 mho cm”. If the 
resistance of a cell containing this solution is 
400 ohm, find out the cell constant. 


21. (a) Which of the following is more stable complex 
and why? 
[Co(NH;),]°* and [Co(en)3]°* 

(b) Arrange the following complexes in the 
increasing order of conductivity of their solution : 
i{Go(NH,),Cl,|;. [Co(NH,),Cl,]GL. (GoQNH,)¢] 
Gla (CoN GUGL 


22. Explain the following : 
(i) Pyranose structure of glucose. 
(ii) Amino acids behave like salts rather than simple 
amines or carboxylic acids. 


23. (a) Identify the chiral molecule in the following pair: 


(i) (ii) 

(b) Write the structure of the alkene formed 
by dehydrohalogenation of  1-bromo-1- 
methylcyclohexane with alcoholic KOH. 

OR 
Write the major product(s) in the following 


reactions : 
e | | Na | 
(i) 2CHy HACHA GS 
Gl 
(ii) CH,—CH,—Br S&S 
24. (a) How is the following conversion carried out : 
Anisole to p-bromoanisole? 
(b) Give mechanism of preparation of ethoxyethane 
from ethanol. 


25. Write the structure of the reagents/organic 
compounds of A to D in the following sequence of 


reactions: 
Nitrobenzene == A CHC, / KOH 
Hea Heat 
NHCOCH, 
H, __H,/Pt_ 
c3 | 
H,SO,(Conc.) > Oh cs ‚COH 
OR 


How would you achieve the following conversions : 
(i) Nitrobenzene to aniline. 
(ii) An alkyl halide to a quaternary ammonium salt. 


SECTION-C 


Q. No. 26 - 30 are short answer type II carrying 
3 marks each. 


26. How would you obtain the following : 
(i) Benzoquinone from phenol 
(ii) 2-Methylpropan-2-ol from methyl magnesium 
bromide 
(iii) Propan-2-ol from propene ? 


CHEMISTRY TODAY | JUNE ‘21 


© 


bi 


28. 


23, 


© 


(a) Explain why 
(i) 4% NaOH solution (mass/volume) and 6% 
urea solution (mass/volume) are equimolar 
but not isotonic. 
(ii) A solution of chloroform and acetone shows 
negative deviation from Raoults law. 


(b) Define Henry's Law. 
OR 


Vapour pressures of chloroform (CHCl, 119.5 g 

mol *) and dichloromethane (CH,CL,, 85 g mol”) at 

298 K are 200 mm Hg and 415 mm Hg respectively. 

Calculate 

(a) vapour pressure of the solution prepared by mixing 
25.5 g of CHCI, and 40 g of CH,CL, at 298 K and 

(b) mole fraction of each component in vapour phase. 


(a) Explain why fluorine forms only one oxoacid, 
HOF. 

(b) Arrange the following in the order of property 
indicated for each set : 
(i) F,, CL, Br,, 1, - increasing bond dissociation 

enthalpy 

(1i) HE HCL HBr, HI - increasing acid strength 
(iii) H,O, H-S, H,Se, H,Te - increasing volatility 


Complete the equations for the following reactions : 


üi Yon + SOCL, —> 


OR 
Compound ‘A’ with molecular formula C¿H,yBr is 
treated with aqueous KOH solution. The rate of 
this reaction depends upon the concentration of 
the compound ‘A’ only. When another optically 
active isomer ‘P’ of this compound was treated 
with aqueous KOH solution, the rate of reaction 
was found to be dependent on concentration of 
compound and KOH both. 
(i) Write down the structural formula of both 
compounds ‘A’ and ‘B. 
(ii) Out of these two compounds, which one will 
be converted to the product with inverted 
configuration. 
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30. The following rate data was obtained at 300 K for 


the reaction 24A+B>C+D: 


[B]/mol L`! | Rate of penal 
of D/mol L! 


non soo 


Expt. avec L`” 


a| os | 2 | 

a os | oa 
0.4 IŅI 

Find the rate law for the given reaction. 


SECTION-D 
Q. No. 31 - 33 are long answer type carrying 5 marks 
each. 


2.88 x 107 
24510" 


31. (a) Describe the following giving a chemical equation 


for each : 
(i) Cannizzaros reaction. 
(ii) Trans-esterification. 

(b) Why are carboxylic acids more acidic than 
alcohols or phenols although all of them have 
hydrogen atom attached to a oxygen atom 
(—O—H)? 

OR 

(a) Write the reactions with conditions to bring 
about the following conversions : 

(i) Benzaldehyde to benzyl alcohol. 
(ii) Toluene to benzaldehyde. 
(iii) Propanone to propene. 

(b) To illustrate the following write one chemical 

reaction in each case : 

(i) Etard reaction. 

(ii) Wacker's process for converting ethylene to 
ethanal. 


32. (i) Using crystal field theory, draw energy level 


diagram, write electronic configuration of the 

central metal atom/ion and determine the 

magnetic moment value in the following : 

(a) [CoF¿]J7 (b) [FeF¿J% (c) [Fe(CN),]* 
(ii) FeSO, solution mixed with (NH,),SO, solution 

in 1:1 molar ratio gives the test of Fe”* ion but 

CuSO, solution mixed with aqueous ammonia 

in 1 : 4 molar ratio does not give the test of Cu” 

ion. Explain why? 

OR 


What will be the correct order of absorption of 
wavelength of light in the visible region for the 
complexes : [CNH d, [CoCN and 


(a 
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[Co(H,O),]°* ? Give reason. 

(b) For the complex [Fe(en),Cl,|Cl, answer the 
following : 
(i) Oxidation number of iron. 
(ii) Hybrid orbitals and shape of the complex. 
(iii) Number of number of bidentate ligands. 
(iv) Number of monodentate ligands. 
(v) Name of the complex. 


33. (i) What is the coordination number of atoms in a 
(a) bcc structure and (b) fcc structure? 

(ii) The unit cell of an element of atomic mass 
108 u and density 10.5 g cm ~ is a cube with edge 
length, 409 pm. Find the type of unit cell of the 
crystal. 

[Given : Avogadros constant = 6.022 x 10% mol ?] 

(iii) If NaCl is doped with 10 ° mole percent SrCL, what 
will be the concentration of cation vacancies? 
(N, = 6.022 x 107 mol”) 

OR 


(i) What is the formula of a compound in which 
the element Y forms ccp lattice and atoms of 
X occupy 1/ 3 of tetrahedral voids? 

(ii) An element crystallises in a bcc lattice with cell 
edge of 500 pm. The density of the element is 
7.92 cm”. How many atoms are present in 300 
g of the element? 


(iii) ZnO turns yellow on heating. Why? 


SOLUTIONS 
: On application of an electric field the 


1. (i) (c) 
particles of a lyophobic sol move in only one direction 
due to similar charge on the colloidal particles. 
(ii) (d) 
(iii)(a) : Tyndall effect is the simplest way to check 
colloidal system since path becomes visible due to 
scattering of light. 

OR 
(d) : In electrophoresis, colloidal particles move to the 
oppositely charged electrode under the influence of an 
electric field. 
(iv) (c) : The process is known as electrodialysis. 
2. (i) (b) : In B-pleated sheet structure, the polypeptide 
chains are held together by intermolecular H-bonds. 


Extension and contraction of B-pleated sheet structure 


@ 
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of protein depends on the size of R. 
(ii) (d) : All proteins do not have three dimensional 
structures. Structure of proteins are classified as primary, 
secondary, tertiary and quaternary structure and only 
tertiary structure is three dimensional. The sequence in 
which the amino acids are arranged in a protein is called 
primary structure of protein. 

OR 
(b) : Insulin is a globular protein. This protein has 
three-dimensional folded structure. These are stabilised 
by internal hydrogen bonding, hence, they are water 
soluble. 
(iii) (c) 
(iv) (b) : The hydrogen bonding plays important role in 
secondary structure. 
3. (c) : The salt bridge possesses the electrolyte having 
nearly same ionic mobilities of its cation and anion. 
4. (c) : HI cannot be prepared by KI + H,SO, (conc.) 
because, H,SO, is an oxidising agent which oxidises HI 
to L. 


OR 
(b) : Iodine imparts violet colour to CCL,. 
5. (a): 

f 
2, 4, 6-Tribromofluorobenzene 

(D) 

OR 
(c) 
6. (a) 


7. (d): Metals of group-12 are softer than other 
transition metals due to comparatively weak metallic 
bond since their d-electrons do not take part in metallic 
bonding. 

8. (c): RNA contains ribose sugar and uracil while 
DNA contains deoxyribose sugar and thymine. 


OR 
(a) 
9. (b) 

OR 
(b) 
10. (b) 


11. (c) : Mn” = 3d* = 4 unpaired electrons, Cr** = 3d” 
= 3 unpaired electrons, V?* = 3d° = 2 unpaired electrons. 
Cr°* is most stable out of these in aqueous solution 
because it has half-filled £,, level (i.e., tho): 

12. (b) : Cr”* is reducing as its configuration m 
from d* to d’ (half-filled t,,). The change from Mn”* 
Mn” results in the half- filled d” configurations pi 
has extra stability. 

13. (b) : Methoxy group in anisole is ortho, para- 
directing and activates the aromatic ring towards 
electrophilic substitution. 


OR 
(c) The reaction occurs by Sy1 mechanism: 
CH, Ola 
| T | | 4 Syl 
CH, ~C- OCH, — > CH, -C y O- CH; sy 
CH, CH, H 
CH; CH, 
CH, 4 + CHOH > CH, -C -1+ CH,OH 
CH, CH, 


If the reaction have been occurred by Sy2 mechanism, 
methyl iodide and tert-butyl alcohol would have been 
produced. 


14. (a) 

15. (b) 

16. (c) : Rate of reaction depends upon the experimental 
conditions such as concentration of reactants, temperature 
and catalyst. It may or may not be equal to the 
stoichiometric coefficients of the reacting species in a 
balanced chemical equation. 

17. (i): Single O—O bond is weaker than S—S bond 
because of high interelectronic repulsions between 
the lone pair and bond pair of O—O bond, as a result 
catenation property is weaker in oxygen. 

(ii) : HF does not attack wax but attacks sodium silicate 
which is the main constituent of glass. As a result, the 


glass bottles are slowly corroded or eaten up. 
Na,SiO, + 6HF —> Na,SiF, + 3H,O 


18. The configuration 4f'5d'6s” 

Ce(Z = 58). 

It exhibits oxidation states Ce”*(4f*) and Ce** (4f°). 

The configuration 4f’5d °6s° corresponds to Eu (Z = 63). 

It exhibits oxidation states Eu”*(4f”) and Eu” (4f°). 
OR 


In the first row of transition elements the highest 
oxidation state increases with increase in atomic number, 
reaches a maximum in the middle and then starts 
decreasing. For example, manganese shows the oxidation 
state of +7. In general the minimum oxidation state 
shown by any transition element is equal to the number 
of ns-electrons. For the first five members of transition 
series the highest oxidation state is equal to the sum of 
ns and (n — 1)d electrons. For remaining five elements the 
maximum oxidation state is not related to the electronic 
configuration. The most common oxidation state is +2 
(except scandium). The most common oxidation states 
of transition cements differ from each other by unity. 


corresponds to 


kK = 2.5 * OA mol mol L”? 
The order of reaction is zero i.e., Rate = k [Reactant]” 
Rate = 2.5 x 104 x 1 = 2.5 x 10% mol L? s? 
d[N, | _ 1 d{H, | 

dt 3 dt 
The rate of formation of N, = 2.5 x 107 mol L™ s~! 
1 d[H)] 

dt 


Rate of reaction = 


Again, 2.5 X 10~* = 


d|H 
= =7.55xX10* mol L* s? 


Therefore, rate of formation of H, = 7.5 x 10* mol L* s” 
20. Given, K = 0.002765 mho cm”, R = 400 ohm 


1 I(l 
K= —x— | —=cell constant 


R a \a 


1 
0.002765 = —— x cell constant 
400 


- Cell constant = 1.106 cm * 


AAA AA AAA AA AAA AAA AAA CACA CCAA ss 


Quotable Quote 99 


“Science never solves a problem without creating 
ten more.” 


George Bernard Shaw 
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21. (a) [Co(en),]* 
[Co(NH)¿]* due to chelate effect as it forms rings. 
(b) [Co(NH,),Cl,] < [Co(NH,),CL ]Cl 

Z [Co( NH, LECL < [CoN A.) Cl, 
Conductivity depends on the number of ions produced 
in the solution. In the order, complexes produce 1, 2, 3 
and 4 ions respectively. 


22. (i): 


more stable complex than 


The six membered cyclic structure of glucose 


is called pyranose structure (&- or P —), in analog y with 


heterocyclic compound pyran. 
CH,OH 


H OH 
o.-D-(+)-Glucopyranose 

(ii) : Salt like behaviour of amino acids is due to the 
presence of both acidic and amino group in the same 
molecule. In aqueous solution, the carboxyl group loses 
a proton and amino group accepts a proton to form a 
dipolar ion or zwitter ion. 

j 


J 
oh cali a 


| + 
NE NH, 
(Zwitter ion) 
Therefore, they behave like salts rather than simple 
amines or carboxylic acids. 


23. (a) : Ar is chiral. 
OH 
(1) 
o: KE alc. KOH, 


l-Bromo-1- wn 


s (minor) 
OR 
(i) ae aii alias 
CH; CH; 
(ii) : CH,CH,NC 
OCH, OCH, 
Sw Br 
24. (a) : (O) ma? y 
Anisole o-Bromoanisole 


Br 


p-Bromoanisole 


64 
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(b) : Mechanism : The formation of ether from ethanol 
is nucleophilic bimolecular reaction (Sy2). 


H 
pi 
Step 1: CH;—-CH,— O—H + H'"—>CH3—CH;— O—H 
H 
Step IT: CH,—CH,— O—H + CH3— cm, Lo HS 
| -H3 
i 
CH3— CH) a 0— CH, >> CH3 
> Qla 
Step II: CH3— CH) — O— CH, — CH — > 
CH¿-CH,— O— CH, — CH, + H* 
25. Structure of reagents/organic compounds : 
H 
A = Aniline 4 
OQ NSH 
B = Phenyl isocyanide (O)-NS $ 
C = Methyl phenyl amine Or 
CH ine 
D = Acetic anhydride 0 
CH,CO ~ 
OR 
NO, NH, 
H, / Pd 
ti) : J Ethanal g 
Nitrobenzene nn 
(ii) : R-X+ NH, > RNH, Sq R,NH> 
alkyl Ammonia j 1° amine 2° amine 
halide 
RN ==> R,NtX7 
3 OH” 40° 
3° amine Quaternary ammonium 
salt (4°) 
OH O 
Oxidation 
Phenol | 
O 
Benzoquinone 
O 
j 
(ii) : CH¿—C —CH, + CH¿MgBr——> 
Baa A 
OMgBr OH 


| | 
CH —C—CH, EA CH—C—CH, 


CH, CH, 
— 2-Methylpropan-2-ol 


dl H.O/HSO, | | 
(iii) CH—CH=CH, ——>5 CH,—CH—-CH, 
Propene Markovnikov’s 
addition OH 
Propan-2-ol 


27. (a) : (i) Both the solutions 4% NaOH (W/V) and 
6% urea (W/V) have same concentration (1 M) but these 
are not isotonic because NaOH undergoes dissociation 
in solution. Therefore, number of particles in NaOH 
solution is more than that in urea solution. 
(ii): A mixture of chloroform and acetone shows 
negative deviation from Raoult's law because chloroform 
molecule forms H-bonding with acetone molecule. Asa 
result of this A—B interaction becomes stronger than A 
—A and B—B interactions. This leads to the decrease in 
vapour pressure and resulting in negative deviation. 
H3C Cl 
" Se=o-H-cÉa 
HC 
(b) : Henry's law is a gas law which states that at the 
amount of gas that is dissolved in a liquid is directly 
proportional to the partial pressure of that gas above 
the liquid when the temperture is kept constnat. The 
constant of proportionality for this relationship is called 
Henry's law constant (usually denoted by 'kH’). 


OR 


0 O A = 
(a) Pota = P°1%1 + P°2%2 =P cHor, XCHCI, 
+p" *CH,Cl 


Vapour pressure due to CHCL,, 

Vapour pressure due to CH,Cl, 

Ponc = 415 x 0.688 = 285.52 mmHg 

Total vapour pressure = 62.4 + 285.52 = 347.92 mmHg 


(b) Mole fraction of CHCl, in vapour phase, 


P Total 
Mole fraction of CH,Cl, in vapour phase, 
Ycu,cl, = 1 - 0.1794 = 0.8205 


28. (a) Due to high electronegativity and absence of 
d-orbitals, F does not form oxoacids such as HOFO, 
HOFO, and HOFO, in which the oxidation state of F 
is +3, +5 and +7. It just forms one oxoacid, i.e., HOF 
in which the oxidation state of F is + 1. 

(b) (1) 1,<F,< Br, < Cl 

(ii) HF < HCl < HBr < HI 

(iii) H,S > H,Se > H,Te > H,O 


29. (i) pp" 
Ar ar 


H 


CH, , CH, 
(11) Ol + HI—> I 

OH | Cl 
JO + soc, > 


+50, + HCI 
OR 


Markovnikov's 
addition 


(i) : Asthe rate of reaction depends upon the concentration 
of compound “A” (C,H,Br) only therefore, the reaction is 
proceeded by Sy 1 mechanism and the given compound will 
be tertiary alkyl halide, i.e., 2-bromo-2-methylpropane and 
the structure of (A) is (CH;),CBr. Optically active isomer 
of ‘A’ is 2-bromobutane (B) and its structural formula is 
CH,CH,CH(Br)CH; 

(ii) : The rate of reaction of compound ‘B’ depends 
both upon the concentration of compound ‘P’ and 
KOH. Hence, the reaction follow S2 mechanism. In 
Sy2 reaction, nucleophile attack from, the backside, 
therefore the product of hydrolysis will have opposite 


configuration. 
CH3 CH 
| E ò- | 3 
OH + C—Br ——> HO o E 3 | 
Y | e - 
CH,CH; H ‘CHCH; 
(B) Transition state 
CH; 
HO—C.,, +Br” 
17H 
CH,CH; 


Inverted product 


30. Suppose order with respect to A is m and with 
respect to B is n. Then the rate law will be 
Rate = k[A][B]” 
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Substituting the value of experiments 1 to 4, we get 


Expt.1 : Rate=6.0x 107 =k(0.1)"(0.1)"  ..(i) 
Expt 2 ; Rate=7.2«10* =k(03)"(02)" ali 
Expt. 3 Rate = 2.88 x 10* = k (0.3)” (0.4)" ...(iii) 
Expt.4 : Rate=2.4x 10” =k(0.4)"(0.1)" (iv) 


Comparing equation (i) and equation (iv) 
(Rate), 6.0x10~ — k(0.1) 0.1)" 
(Rate) 24107 koai 


1 (0.1) Aj 
or, —= =|— 
4 (0.4)” 4 
>. m=] 
(Rate), 7.2x10™ — k(0.3)(0.2)" 


(Rate), 2.88 x107!  k(0.3)”(0.4)" 


(+) (0.2)" (+) 
OT, — = =] — | 
2 (0.4 12 
2. HT=zZ 

Rate law expression is : Rate = k[A] [B] 


31. (a) (i) Cannizzaro’s reaction: Aldehydes which do 
not contain &-H atom undergo disproportionation 


when heated with concentrated (50%) NaOH. 


2HCHO 2225 HCOONa + CH,OH 


Methanal Methanol 

(ii) Trans-esterification : An ester on reaction with 
excess of alcohol in the presence of mineral acid 
forms a new ester. 


Sodium formate 


O 
a 
CH,-C—OCH, + CH,CH,OH > 
Methyl Ethanol 
ethanoate 
i 
CH,—C—OCH,CH, + CH,OH 

Ethyl Methanol 
ethanoate 


(b) Carboxylate ion is stabilised by two equivalent 
resonance structures. Negative charge in these structures 
is delocalised at more electronegative oxygen atoms. 

O O 


y + 7 

RG ___+H,O—?H,0fR-C, _ 
OH 

GO O- O 


ra He 
R=C una <—R-Cy <>R-Cí- 


In alcohols, the alkoxide ion is not stabilised by 


resonance. In phenoxide ion, the resonance structures are 
non-equivalant and the structures have negative charge 
on less electronegative carbon atom in all structures 
except two. 


© 
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Therefore, carboxylate ion is more stable than phenoxide 
ion. 


OR 
CHO 


Benzaldehyde 
CH, 


0d 


Toluene 


CH,OH 
Benzyl alcohol 
CH(OCOCH,), 
Cro, 


Benzylidene diacetate 


CHO 


Reduction 
Ni +H, 


2NaQOH _ , | 
A © + 2CH;,COONa + 2H,0 
Benzaldehyde 


O o 
| 7 
(iii) CH,— C— CH, 5 CH,— CH — CH, 
Propanone Propan-2-ol 


(Acetone) Conc. H,SO, 


CH,— CH= CH, 
443 K : 


Propene 


(b) (i) Etard reaction : 


s CH, CS, -CH(OCrOHCL), 
+CrO,CL—> ll J 


Toluene Chromium 
complex 


[mo 
CHO 


Benzaldehyde 
(ii) 1 PdCl, 


- CH,CHO 
Ethylene 


Ethanal 


32. (i)(a) [CoF,]” : 


No. of unpaired electrons = 4, u = ./4(4+2) = 4.9 B.M. 


How can history help to 
succeed in JEE! 


JEE ADVANCE 
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(b) [FeF¿]” : 


No. of unpaired electrons = 5,1 = y5(5+2) =5.92 B.M. 
(c) [Fe(CN)g]” : 


No. of unpaired electrons = 0, u = 0 
(ii) When FeSO, and (NH,),SO, solutions are mixed in 
1: 1 molar ratio, Mohr's salt (a double salt) is formed. 
FeSO 4(aq) + (NH4)2SO 4(ag) > FeSO4: (NH,),504: 6H,0 
FeSO,-(NH,),SO,-6H,O == 

Fera +2NH qu +2804,,) + 6H,0 
Because Fe”* ions are formed on dissolution of Mohr’s 
salt, its aqueous solution gives the test of Fe~* ions. 
When CuSO, is mixed with ammonia, following 
reaction occurs : 
CuSO 4(ag) + 4NH3(¢¢) > [Cu(NH3),]SO, 
This complex does not produce Cu“ ion, so the solution 
of CuSO, and NH; does not give the test of Cu” ion. 

OR 
(a) As strength of ligand increases crystal field splitting 
energy (CFSE) increases. 
Order of strength of ligands : H,O < NH; < CN” 
hc 


Now, AE= —. 
A 


So, as CFSE increases, AE increases and A decreases. 
Thus, the correct order of absorption of wavelength of 
light in the visible region is : 
[Co(H,O),]°* > [Co(NH)¿1* > [Co(CN),]”” 
(b) (i) [Fe(en),CL]Cl:x+0x2+(-1)x2+(-1)x1=0 
=A $ =0 
Oxidation number of iron = +3 
(ii) dsp? hybridisation and octahedral shape. 
(iii)2, Ethylenediamine 
(iv) 2, chloride 
(v) Dichloridobis(ethane-1,2-diamine)iron(III) 
chloride 
33. (i) (a) 8 (b) 12 
(ii) Atomic mass, M = 108 u, d= 10.5 g/cm’, 
a= 409 pm 


© 


CHEMISTRY TODAY | JUNE 21 


ZXM 


a’ x107 xN A 
7 — dxa’ x10" xN4 
M 
y — 10.5% (409) x10 “" x6.022x10"" _, 
o 108 y 
Thus, crystal lattice has fcc structure. 


We know, d = [... ais in pm.] 


(iii) The number of cation vacancies created in the 
lattice of NaCl is equal to the number of divalent 
Sr** ions added. 
Concentration of Sr** = 10? mol % 

10° es 
=——=10 ~ mol 

100 
1 mole of Sr** = 6.023 x 10% Sr” ions 
10 mol of Sr** = 6.023 x 10% x 10” 

= 6.023 x 10'° Sr** ions 


OR 
ME sey 7 l l 
(i) No. of Y atoms per unit cell = qe et 


No. of tetrahedral voids = 2 x 4 = 8 
8 


No. of X atoms = 2 =— 
3 3 
Formula of the compound = X.Y, = X,Y; 
(ii) Given, edge length a = 500 pm = 500 x 10% cm 
Mass of substance = 300 g 
Number of atoms = ? 
Density, d = 7.5 gcm~ 


ZX M 
Using formula, d = | 
N4 xa” 
dxN 4 xa” 
or M= 
4 


7:98 em”? x6.022x10 mol * 
x (50010 emy 


or M= 
2 
or M = 282.28 g mol`’ 
ALS | 
Number of atoms = 6.022 x10 x300 
282.28 


= 6.40 x 10” atoms 
(iii) Initially ZnO is white in colour at room 
temperature but on heating it loses oxygen which 
creates anion vacancy defect and it turns yellow. 


ZnO A s Zn? +20, +26 


MONTHLY TEST 


This specially designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for 


correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness. 


Total Marks : 120 


Only One Option Correct Type 


Which statement is correct about the oxyacids of 

phosphorus? 

(a) Basicity of both H¿PO, and H¿PO, is 3. 

(b) Acidity of both H,PO, and H¿PO, is 3. 

(c) Acidity of HPO} and H;¿PO is 3 and 2 
respectively. 

(d) Basicity of HPO, and H3PO; is 3 and 2 
respectively. 


Which of the following alcohols is the LEAST 
soluble in water? 

(a) CH¿OH 

(b) CHCH OH 

(c) CH3(CH,),0H 

(d) (CH3) CHCH OH 

In the following reaction, which of the following 
steps is wrong? 


Br Me e 
NBS/hv NaOEt, EtOH, A © 

— 

Step 1 Step 2 
Br, + FeBr, 
Step 3 
(a) Step 1 (b) Step 2 
(c) Step 3 (d) None of these 


The resistance of 0.01 N solution of an electrolyte 
was found to be 210 ohm at 298 K, using a 
conductivity cell of cell constant 0.66 cm™*. The 


PRACTICE PAPER 


Time Taken : 60 Min. 


equivalent conductance of solution is 
(a) 314.28 mho cm” eq” 

(b) 3.14 mho cm? eq” 

(c) 314.28 mho! cm eg”! 

(d) 3.14 mho * cm? eq” 


Oxidation states of the metal in the minerals 
haematite and magnetite, respectively are 

(a) II, III in haematite and III in magnetite 

(b) II, III in haematite and II in magnetite 

(c) II in haematite and II, III in magnetite 

(d) II in haematite and II, III in magnetite. 

When MnO, is fused with KOH, a coloured 
compound is formed. Which of the following is the 
correct pair of compound and its colour? 

(a) K,MnO,, purple green (b) KMnoO,, purple 

(c) Mn,O3, brown (d) Mn30,, black 


D-glucose, on treating with methanol in presence 
of dry HCl gives methyl glucoside according to the 
following reaction : 


CH,OH/dry HCI | 
——> a-methy]l glucosides 


D-glucose 
and -methyl glucosides 

Mention true (T) and false (F) from the following 

statements : 

S1 : The glucosides do not reduce Fehling’s solution. 

S2 : The glucosides do not react with hydrogen 

cyanide or hydroxylamine. 

S3 : Behaviour of glucosides as stated in S1 and S2 

indicates the absence of free —CHO group. 

S4 : The two forms of glucosides are enantiomers. 

(a) TTFF (b) FTTT 

(c) TTTF (d) TFTF 
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Ihe portion of edge length not occupied by atoms 
for scc, fcc and bcc are respectively (a is edge length) 


(a) vafi- hafi- 
(b) di poo a(2-- 
(c) vafi- 5 pai) 


(d) asa; Sa 


The Rubin number which was proposed by Ostwald 

as an alternative to the gold number in order to 

measure the protective efficiency of a lyophillic 

colloid may be defined as the 

(a) mass in milligrams of a colloid per 100 c.c. of 
solution which just prevents the colour change 
of standard sol of dye Congo - Rubin from red 
to violet when 0.16 g eq. KCI is added to it. 

(b) mass in grams of a colloid per 100 c.c. of 

solution which just prevents the colour change 

of standard sol of dye Congo - Rubin from red 

to violet when 0.1 M KCl is added to it 

(c) mass in grams of a colloid per 100 c.c. of 

solution which just prevents the colour change 

of standard sol of dye Congo - Rubin from red 

to violet when 0.2 M KCI is added to it. 

(d) mass in grams of a colloid per 100 c.c. of 

solution which just prevents the colour - change 

of standard sol of dye Congo - Rubin from red 

to violet when 1 M KCI is added to it. 

The following data pertain to a reaction between 

Aand B: 


S.No. [A] [B] Rate 
(molL!) (molL™!) (mol L`} s™}) 

I 1x10% 3x10”  2x10* 

I 2x10* 2x107  4x10* 

Wl  2x10% daig” 8x10* 


Which of the following inference(s) can be drawn 

from the above data? 

(i) Rate constant of the reaction is 10% 

(ii) Rate law of the reaction is k[A] [B]. 

(iii) Rate of reaction increase four times on doubling 
the concentration of both the reactants. 

(a) (i), (11) and (iii) (b) Only (i) and (ii) 

(c) Only (ii) and (iii) (d) Only (iii) 
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Directions : 


Which one of the following statements is true? 

(a) In aqueous medium, HF is a stronger acid than 
HCL. 

(b) HClO, is a weaker acid than HCIO}. 

(c) HNO; is a stronger acid than HNO,. 

(d) H,PO; is a stronger acid than H,SO,. 


. On reaction with Cl,, phosphorus forms two types 


of halides ‘A’ and ‘B’. Halide ‘A’ is yellowish white 
powder but halide ‘B’ is colourless oily liquid. 
Which of the following are their hydrolysis products 


respectively? 

(I) H¿PO, (II) H¿PO, 
(a) Land II (b) II and III 
(c) Ml and IV (d) land IV 


Assertion & Reason Type 
In the following questions, a statement of 


assertion is followed by a statement of reason. Mark the 
correct choice as : 


(a) 


14. 


15. 


16. 


. Assertion : 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

lf assertion is true but reason is false. 

lf both assertion and reason are false. 

In strongly acidic solutions, aniline 


becomes more reactive towards electrophilic 
reagents. 
Reason : The amino group being completely 


protonated in strongly acidic solution, the lone pair 
of electrons on the nitrogen is available for resonance. 


Assertion: The | Ni(e)3|Cl, (en = ethylenediamine) 
has lower stability than [Ni(NH3)¿]CL. 

Reason : In [Ni(en),]Cl, the geometry of Ni is 
trigonal bipyramidal. 


Assertion : Glycine exists as zwitter ion but o-and 
p-amino benzoic acid do not. 

Reason : Due to the presence of -NH, and -COOH 
groups within the same molecule, they neutralise 
each other and hence a@-amino acids exist as dipolar 
ions or zwitter ions. 


JEE MAIN / JEE ADVANCED 
Only One Option Correct Type 


Two aqueous solutions A and B, are separated by a 
semi-permeable membrane. ‘The osmotic pressure of 
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18. 


19. 


20. 


21. 


@ 


solution A immediately begins to decrease. Which of 

the following statements is true? 

(a) The solvent molecules are moving from the 
solution of higher osmotic pressure to that of 
lower osmotic pressure. 

(b) The initial osmotic pressure of solution B is 
greater than that of solution A. 

(c) Solvent molecules are moving from solution B 
into solution A. 


(d) Both (a) and (b). 
Identify the final product. 


oq 


(i) Heat 


“(i NaBH,” 
o NaBH, 


(a) 


(c) se (d) 
A 


Which one of the following is employed as a 
tranquilizer? 

(a) Naproxen 

(b) Tetracycline 

(c) Chlorpheniramine 

(d) Equanil 


Volatile nature of halogens is because 

(a) the halogen molecules are more reactive 

(b) the force existing between the molecules are 
only weak van der Waals forces 

(c) halogen molecules are bounded by strong 
forces 

(d) halogen molecules are bounded by electrostatic 
forces. 


(b) 


oe) 


More than One Options Correct Type 


When O, is adsorbed on a metallic surface, electron 
transfer occurs from the metal to O,. The true 
statement(s) regarding this adsorption are 

(a) O, is physisorbed 

(b) heat is released 

(c) occupancy of 1*,, of O, is increased 

(d) bond length of O, is increased. 


Which of the following statements are true about 
\ 
C =O group? 
FS 
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23. 


(a) The carbon atom of the carbonyl group is 
sp” hybridized. 
(b) The C = O bond length is longer than that of 
C = C bond length. 
(c) The portion of the molecule immediately 
surrounding the carbonyl group is planar. 
(d) None of the above. 


Aryl halides are less reactive towards nucleophilic 
substitution reaction as compared to alkyl halides 
due to 

(a) the formation of less stable carbonium ion 
(b) resonance stabilisation 

(c) the inductive effect 

(d) sp*-hybridised carbon attached to the halogen. 


Ihe reagents that can be used to convert 
benzenediazonium chloride to benzene are 
(a) SnCl,/HCl 

(b) CH,CH,OH 

(c) H¿PO,, H,O 

0) HBE, 


COMEDK UGET 2021 


COMEDK UGET 2021 to be rescheduled, registration process extends 
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Integer / Numerical Value Type 


24. In the given sequence of reactions, the total number 
of intramolecular aldol condensation products 
formed from ‘Y’ is 


M Y AA y 
. | Les Zn, H,O BA Heat 


25. A metal ‘X’ crystallises in a unit cell in which the 
radius of atom (r) is related to edge of unit cell (a) 
as r = 0.3535 a. The total number of atoms present 
per unit cell is 


26. How many of the following substances are more 
acidic than phenol? 
o-Cresol, m-cresol, p-cresol, water, methyl alcohol, 
ethyl alcohol, 2,4-dimethylphenol, p-ethylphenol, 
dimethylcarbinol 


Comprehension Type 


An acyclic hydrocarbon P, having molecular formula 
CHo gave acetone as the only product through 
the following sequence of reactions, in which Q is an 
intermediate compound. 


(i) dil.H,SO,/ (i) conc. HSO, 
HgSO, (catalytic amount) 
(C¿Hio) (ii) NaBH,/ethanol Q (ii) O, 2CH3;COCH 3 


(111) dil. acid (iii) Zn/H,O 
27. The structure of the compound P is 

(2) CHCECIE S CH 

(b) CHaCHC = CCH.CH. 

(c) (CH.).CHC=CCH. 

(d) (CH.).CC = GH 
28. The structure of the compound Q is 

OH 
(a) (CH,),CHCHCH,CH, 
OH 


| 
(b) (CH3),CCHCH; 


SELF CHECK 


No. of questions attempted 


No. of questions correct 


Marks scored in percentage 


29. 


30. 


OH 
(c) (CH,),CHCH,CHCH, 
OH 
(d) CH,CH,CH,CHCH,CH, 
Matrix Match Type 


Match column-I with column-II and select the 

correct answer using the codes given below : 
Column I Column II 

| <5 z 

(A) Hgíag) + Tag) > 


(B) Cuca) + 


(p) Yellow precipitate 
(q) Brown precipitate 


[Fe(CN)¢] (aq) > 

(C) Mgíaa) + wise (r) White precipitate 
+ HPO ag) > 

(D) Pb, tag) + CrO 4g) > (s) Red precipitate 
A B C D 

(a) s q r p 

(b) p r S q 

(c) r S q p 

(d) q p r S 


Match column-I with column-II and select the 
correct answer using the codes given below : 
Column I Column II 

(Equiv. conductance (Formula) 

at infinite dilution) 


(A) 229 (p) [Pt(NH;3)5C1]Cl; 

(B) 97 (q) [Pt(NH;)3Cl,]Cl 

(C) 404 (r) [Pt(NH;),Cl,]Cl, 

(D) 523 (s) [Pt(NH3)<]Cl, 
A B C D 

(a) r p q S 

(b) p r S q 

(c) p S r q 

(d) r q P i 
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